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Abstract 
The composition of lotic assemblages is influenced by many landscape 
factors. Foremost among these are basin geomorphology, fluvial and substrate 
characteristics, stream size, and landuse. The primary purpose of this investigation 
was to determine if fish assemblages within Kentucky's Green River and 
Tradewater River Basins were associated with local scale environmental gradients 
and, if so, which gradients were the most important in shaping fish assemblages and 
which fish species were most closely associated with these gradients. A secondary 
purpose was to determine which regionalization or characterization strategy best 
segregated streams within the study area according to fish assemblages. 
Eighty-eight sites within the Green River and Tradewater River Basins were 
sampled with seine and backpack electroshocker between August 2001 and March 
2002. Sampling resulted in the capture of 83 species. A suite of environmental 
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characteristics was estimated or measured at each site. Fish and environmental data 
were tested for significant relationships with canonical correlation analysis (CCA). 
Further analyses for the effect of environmental gradients on individual species 
were done with Pearson correlations. Species data were exposed to detrended 
correspondence analysis (DCA) to analyze the effect of geographic and local scale 
classification strategies. 
CCA analysis indicated there were significant relationships between species 
and environmental data for both CCA Axis 1 and 2. Further analysis revealed that 
stream size and substrate composition had the strongest effect in structuring fish 
assemblages within the study area. Pearson correlations suggested species with 
special habitat needs were those mainly influenced by local environmental 
gradients, and thus, were most influential in the structuring off ish assemblages. 
Habitat quality was higher in the eastern portion of the study area where high 
gradient streams were most common. This may be a reflection of expected 
upstream to downstream processes or of differing landuse due to topography. 
Larger streams were found to generally support a greater diversity of fish species 
than smaller streams. DCA analysis of classification strategies indicated fish 
assemblages best grouped by combinations of hydrologic units (sub-drainages) 
within the study area. These groupings followed a general east to west trend. 
Further investigation is needed to separate the effects of natural riverine processes 
from that of anthropogenic landuse. 
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INTRODUCTION 
Ecologists have long recognized that the composition of lotic assemblages is 
influenced by many landscape factors (Burr & Warren 1986), including basin 
geomorphology, fluvial and substrate characteristics, stream size, and more recently, 
landuse (Vannote 1980, Karr 1991, McCormick et al. 2000). While the study of 
landscape ecology is relatively new, it holds much promise for better understanding 
which habitat and landscape variables are most important to the distribution of 
aquatic communities (Oswood et al. 2000). 
Understanding of the effects of landscape characteristics on aquatic fauna can 
be enhanced through the study of how local-scale environmental gradients affect the 
structure of aquatic communities (Holmgren & Appelberg 2000). Aquatic 
community structure can be affected locally and across broad-scale regions by a 
variety of forces, including natural environmental attributes and landuse (Burr & 
Warren 1986, Barbour et al. 1999). Landscape attributes such as habitat 
connectedness (hydrology), physiography, and surrounding ecological attributes 
(ecoregions) have been found to have a significant effect on aquatic assemblages 
(Lenat 1993, Van Sickle and Hughes 2000). Local-scale environmental attributes, 
namely substrate composition, fluvial patterns, stream size, and water chemistry are 
also known to influence assemblage composition (Taylor 2000, Vadas & Orth 2000). 
Numerous investigators have attempted to associate stream assemblage composition 
with both regional and local characteristics with a mixture of success (McCcormick et 
al. 2000). 
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Differences between species both in terms of response to environmental 
gradients and sensitivity to habitat perturbation occur due to intrinsic optima and 
tolerance limits, which cause each species to respond to environmental attributes 
associated with a system (Holmgren & Appelberg 2000). For example, perciform 
darters and plecopteran insects show high sensitivity to changes in water and habitat 
quality (e.g. siltation and altered water chemistry), while centrarchid sunfishes and 
oligochaete worms demonstrate greater tolerance (Dale Jones et al. 1999, Mebane 
2001, Walters et al. 2003). While differences in habitat attributes can be found 
between impacted and pristine sites locally, the same differences could potentially be 
found within drainages or across regions due to geology and natural upstream to 
downstream riverine functions (Yannote et al. 1980, Brittain et al. 2001). 
Certain environmental variables have the potential to indicate important 
regional characteristics that may affect fish assemblage composition (Oswood et al. 
2000). Because of this, landscape ecology may be successfully used to elucidate the 
shaping forces and the regionalization of fish assemblages. A number of ecological 
gradients may have potential to shape fish assemblages within stream reaches. Water 
chemistry parameters such as turbidity, salinity, conductivity, and pH can be useful 
indicators of surrounding landuse (agriculture, coal mines, and oil wells) or of base 
geology (buffering capacity of bedrock). Due to differences in landuse and in 
geology across Kentucky, pH and salinity could be important factors shaping fish 
assemblages within this region (Burr & Warren 1986). Alteration of stream 
chemistry due to acid runoff from coal mines and saline contamination from oil wells 
may impact Kentucky's ichthyofaunal diversity at local-scales. 
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Stream substrate composition and turbidity, as useful indicators of agricultural 
impact, can be predictive of species assemblages (Taylor 2000). Fluvial 
characteristics such as percentages of riffle and pool within a reach as well as other 
channel characteristics like width and depth can also influence the structure of fish 
assemblages (Osborne & Wiley 1995, Taylor 2000). These characteristics in turn can 
also be affected by landuse, geology, and elevation (Burr & Warren 1986, Dale Jones 
et al. 1999, Walters et al. 2003). 
The landscape of Kentucky is patchy in terms of regional and local-scales, 
making it ideal for the study of fish assemblage classification. Regional differences 
in base geology, ecology, and susceptibility to anthropogenic disturbance have the 
potential to affect the structure of fish assemblages between regions, while local-scale 
differences in habitat structure, habitat quality, and stream size can cause differences 
within regions. Most anthropogenic disturbance to lotic systems within Kentucky 
reduces habitat diversity through siltation and other channel modifications (Burr & 
Warren 1986). Substrate characteristics such as percentage of rocky substrate versus 
silt and clay may be among the most important environmental gradients shaping fish 
assemblages (Welsh & Perry 1998, Taylor 2000). It is likely the effects of landuse 
partially mask the shaping forces natural ecological gradients would have on fish 
assemblages. To further elucidate the effects ecological gradients and landuse have 
on fish assemblages at local and regional scales, an examination of assemblage 
classification strategies can be made. 
The waters of Kentucky drain several major physiographic provinces. I 
expect to see differences in the community structure between these regions due to 
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differences in underlying geology, which may affect characteristics such as pH, 
conductivity, and stream gradient. Differences in pH and conductivity reflect 
differences in the buffering capacity of bedrock and the presence/absence of fossil 
fuel mining between provinces while differences in gradient may be a result of 
bedrock composition or of a dichotomy between upstream and downstream riverine 
processes (Vannote et al. 1980, Burr & Warren 1986). 
Hydrological considerations such as habitat connectedness have been found to 
affect regional differences between fish communities. Natural and man-made barriers 
such as waterfalls, deep water reaches, dams, hanging culverts, and reservoirs can 
block the movements of fish between drainage basins, thus affecting the degree of 
habitat connectedness between communities (Cicerello & Hannan 1990). I expect to 
see differences between fish assemblages from different drainage basins. Therefore, 
the United States Environmental Protection Agency's (EPA) eight-digit Hydrologic 
Unit Codes (HUC's) may offer utility as a classification strategy. Because of 
alternative methods of fish species introductions such as stream capture and the use of 
live fish as bait, the greatest differences between units are expected to be between 
those that are most spatially separated. 
Past studies in North Carolina (Lenat 1993) and Alaska (Oswood et al. 2000) 
have investigated the effect of apriori defined ecoregions on fish distributions. Some 
states (Missouri) have been successfully divided by Level-in Ecoregion in terms of 
the indices used to describe their communities (Rabeni & Doisy 2000). A finer scale 
(Level-IV ecoregions) is available to distinguish ecological diversity within 
Kentucky. 
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Each of the three regional classification schemes listed above contains a high 
degree of variability both between and within the geographic borders chosen. Each 
geographic unit, whether it is hydrologic unit (drainage), physiographic province, or 
ecoregion, contains upland and lowland, cropland and forest, and headwaters and 
lower reaches. The strength of comparison lies with the continuous nature of streams 
and in the search for the environmental gradients that affect the greatest proportion of 
streams within politically created borders. While upstream processes and impacts are 
likely to be reflected in downstream conditions, research has shown that upstream 
energy budgets, sediment budgets, and position on the river continuum are strongly 
affected by low drainage morphology (Sweet et al. 2003). 
While classification by regional characteristics offers utility in large-scale 
studies, attempts to classify the fish assemblages of streams by local-scale 
characteristics can also be made. Stream size is an important local factor in 
structuring fish assemblages, as species richness within assemblages is known to rise 
with both increases in habitat diversity and habitat size (Osborne & Wiley 1995). 
Richness and species composition of lotic communities have also been found to vary 
with stream size due to changes in energy dynamics (Vannote 1980, Burr & Warren 
1986). 
Riffle and pool habitats have been found to contain different species 
assemblages within reaches (Taylor 2000). Thus, fluvial characteristics such as the 
diversity of depth and flow regimes can also affect fish communities in terms of both 
richness and composition. Pool habitat is known to provide a wealth of habitat 
diversity as well as refugia from drought and thermal impacts while riffles are known 
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to be important for gas exchange processes and breeding activities of many 
specialized species (Dale Jones et al. 1999, Walters et al. 2003, Bond 2005). Because 
riffles are usually thought of as the limiting, rare and /or most sensitive fluvial habitat 
within a system, I would expect reaches that contain riffles should be more similar to 
each other than to those without riffles (Dale Jones et al. 1999). 
Disruption of natural habitats and reduction in habitat diversity through 
channelization of streams also has potential to affect fish communities (Karr 1981, 
Burr & Warren 1986). Habitat homogenization through channelization of stream 
reaches is a commonly found character within Kentucky's landscape. Fish 
assemblages should differ between channelized reaches and those with natural flow 
characteristics. 
Landuse is also predicted to be a major factor in shaping fish communities, as 
human perturbations are the main force behind the degradation of aquatic habitats 
(Karr 1981). Landuse affects the rate of sedimentation and nutrient loading and has 
the potential to alter natural flow patterns and substrate diversity (Walters et al. 
2003). Classification of streams by the local-scale effects of landuse may be 
accomplished through the use of a suite of qualitatively measured habitat quality 
parameters. 
The primary purpose of this investigation is to determine if fish assemblages 
within the Green River and Tradewater River Basins are significantly associated with 
local-scale environmental gradients and, if so, which gradients shape fish 
assemblages and which fish species are most closely associated with these gradients. 
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Lastly, I wish to determine which regionalization or characterization strategy best 
segregates streams according to fish assemblage. 
METHODS 
Study Area 
Sites were sampled within the Green River and Tradewater River Basins of 
central and western Kentucky, U.S.A.. Additional direct tributaries to the Ohio River 
were also sampled. The Green River Basin is the largest in Kentucky and covers 
nearly 24000 km2 (Burr & Warren 1986). The Green River originates in Lincoln 
County and extends 610 km westward to its confluence with the Ohio River (Fig. 1). 
The Tradewater River Basin lies west of the Green River Basin and drains over 2400 
km2 in its 234 Ian northwestern run also to its confluence with the Ohio River. 
The two major river drainages within the study area have been divided into 9 
smaller subdrainages, each with a unique eight-digit HUC (Fig. 2). These HUCs 
delineate the six major sections of the Green River Basin plus the Tradewater River 
Basin, Lower Ohio River Basin and Highland Creek. All or parts of six Level IV 
Ecoregions are contained within the study area (Fig. 3). The Green River and 
Tradewater River, combined with direct tributaries to the Ohio River, also drain parts 
of two major physiographic provinces, the Mississippian Plateau and Western 
Kentucky Coalfields (Fig. 1; Burr & Warren 1986). The Mississippian Plateau 
exhibits heavy to moderate karst geology, characterized by limestone bedrock, poor 
surface drainage and extensive development of subterranean streams, while the 
geology of the Western Kentucky Coalfields is characterized by sandstone and shale 
bedrock dotted with coalfields and faults. 
Several important dichotomies exist between these physiographic provinces. 
The Western Kentucky Coalfield region is associated mainly with lowlands and low 
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gradient habitats with silt and clay substrate while the upland regions of the study 
area and their associated high gradient streams with rocky substrate are more often 
associated with the Mississippian Plateau (Burr & Warren 1986). The streams within 
the study area exhibited a variety of fluvial and substrate characteristics. Stream 
gradient ranged from high to sluggish pool-dominated reaches while flow patterns 
ranges from almost riffle-dominated to nearly all pool habitat. Stream substrate also 
exhibited a great diversity in terms of composition. Substrate types ranged from 
nearly all bedrock to a combination of bedrock/boulder-cobble/gravel to entirely silt 
and clay or entirely sand. 
These differences in substrate composition and flow characteristics may be the 
result of natural topography and expected riverine processes. However, the 
topography of the two physiographic provinces invite differing landuse. The Western 
Kentucky Coalfield province supports large-scale agricultural operations, which tend 
to result in channelization and siltation through irrigation practices, poor flood 
management, and the destruction of riparian cover. WThile streams within the 
Mississippian Plateau are not free from landuse perturbation, the steeper terrain 
associated with the topography of this physiographic province does not appear to be 
complimentary to sustained large-scale agriculture. 
Another striking difference is in the water chemistry of the two provinces. 
Acid runoff from coal-mining operations within the poorly buffered bedrock of the 
Western Kentucky Coalfield province creates very different water chemistry than the 
limestone-ridden streams of the Mississippian Plateau province. The pH of streams 
within the Green River Basin varies greatly from site to site. 
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Field and Laboratory Methods 
Eighty-eight wadable sites were sampled between August 2001 and March 
2002. Eighty-one of these sites were located within the Green River and Tradewater 
Basins and seven were direct tributaries of the Ohio River (Fig. 1; Appendix A). 
Stream order per site ranged from 1st to 6th order. 
Sample reaches at sites were chosen based on several criteria. Reaches were 
100 meters in length and preferably began and ended with a riffle or other natural 
obstruction to impede the movements of fish. Optimal reach locations had at least 
two natural riffle-run-pool sequences, were free of bridges, concrete channels, or 
other anthropogenic structures, and were upstream of the confluence of any nearby 
tributary. However, many sample reaches were deficient in at least some way from to 
optima described above. 
There was much environmental variability across the study streams. All 
drainage positions from headwater to riverine reaches were sampled, as were many 
levels of water and habitat quality within each stream type. Headwaters, middle, and 
lower reaches sampled ranged from those with a mixture of habitat niches and high 
percentages of rocky substrate and diverse fluvial types to channelized reaches 
characterized by mostly run and pool fluvial types with silt and clay substrates. 
Physical characterization and habitat assessment followed Barbour et al. 
(1999). Data collection included environmental parameters, as well as habitat quality 
estimated for ten stream characters, including available cover, embeddedness, 
velocity and depth regime, sedimentation, exposed substrate, channel alteration, riffle 
frequency, bank stability, vegetative protection, and riparian zone. These 
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characteristics were qualitatively measured and then scored from 0 to 20, with 200 
being the best possible aggragate score (Barbour et al. 1999). Water chemistry, as 
pH, total dissolved solids, salinity, and conductivity, were measured using a Yellow 
Springs Instruments 610-D Hydro Lab multiprobe sonde. 
Sampling for fish assemblages followed a two-step protocol. First, each 
segment was subjected to seining with a 10 x 6 ft. seine with 3/16 in. mesh. Seining 
proceeded for a period of 30 (minimum) to 60 minutes (maximum). Second, visible 
habitats were sampled via backpack electroshocker for 900 shocking seconds. 
Habitats subject to electroshocking included, but were not limited to, riffles, runs, 
wadable pools, root masses, undercut banks, and accumulations of coarse woody 
debris. Fish were field-identified to species or preserved in 10% formalin and 
returned to the laboratory and subsequently identified following comparison to a 
reference collection. The same person identified all fish species. 
Data analyses 
An environmental data set was created by combining stream morphology, 
substrate composition, and water chemistry data. Salinity and total dissolved solids 
measurements were excluded from the data set, as Pearson coefficients indicated they 
were highly correlated (p < 0.05) with conductivity. Species data were prepared as 
relative abundance by site. Species richness, Simpson's evenness index, percent 
community dominance for the most common species by site (PCD1), and percent 
community dominance for the top five most common species by site (PCD5) were 
calculated. 
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In order to evaluate the relationship between the species assemblage structure 
and local-scale environmental gradients, species abundance data and environmental 
variables were exposed to canonical correlation analysis (CCA). This analysis was 
run by centering and normalizing, optimizing sites, and with scores being derived 
from species. Monte Carlo tests (100 runs) were run for difference from randomness 
and with the null hypothesis of no relationship between matrices. Species with the 
highest weights on each axis were determined through examination of species scores 
and choosing the top 20% highest scoring species on an absolute value scale. In order 
to determine which environmental gradients were most important to shaping fish 
assemblages, bi-plots of environmental gradients over site groupings were created 
with the first and second axis and only with environmental variables with an r value 
> 0.15. Pearson correlations were run to determine the effect of environmental 
gradients used to form bi-plots on the distribution of species within the top 20% of 
highest scores. Correlations were also performed to assess the relationship between 
each environmental variable and species richness. 
To evaluate the ability of geographic and local-scale classification strategies 
to classify fish assemblages, species abundance data were exposed to detrended 
correspondence analysis (DCA). Percent variance explained by axes was established 
by calculating coefficients of determination for correlations between ordination 
distances and original distances in species space. Sites were grouped by 
physiographic region, eight-digit HUC, Level IV Ecoregion, Strahler order, presence 
vs. absence of riffle habitat, presence vs. absence of stream channelization, and 
habitat quality. Four levels of habitat quality were established based on the sum of 
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the scores associated with ten habitat-quality measurements following Barbour et al. 
(1999). Optimal, suboptimal, marginal, and poor groupings were based on 25th 
percentile ranks on a 0-200 scale (200 was best). Poor sites were those scoring 0-49, 
marginal sites scored 50-100, sub-optimal sites scored 101-150, and optimal sites 
scored 151-200. Important species and characters for each axis were assigned based 
on the highest 20 % of species scores at positive and negative ends of the axes. All 
ordinations and associated analysis and graphics were completed with the PC-ORD 4 
statistical package. 
RESULTS 
Eighty-three species were obtained over the course of the study with an 
average richness of 14 species per site (Appendix B). Sampling at two sites produced 
no fish and were excluded from further analyses. Mean values of PCD 1 and PCD 5 
were of 0.385 and 0.837, respectively, indicating that species assemblages of most 
sites were dominated by few species. A mean Simpson's evenness value of 0.381 
supported this trend. 
CCA Axes 1 and 2 explained only 6.7 and 3.9 percent, respectively, of total 
variation within species data (Table 2). A Monte Carlo randomization procedure 
indicated that the fish community data set contained a more robust pattern of 
variation than did randomized data and that both axes were significantly correlated 
with the environmental data set (p < 0.01). 
The analysis indicated a general west to east trend of geographic site location 
along CCA Axis 1 from negative to positive. Bi-plots of environmental gradients 
over species ordination revealed that substrate composition was most responsible for 
defining Axis 1 while stream size in terms of mean depth and mean width strongly 
influenced CCA Axis 2 (Table 3, Fig. 4). Percent riffle, percent pool and pH 
influenced both axes. 
Pearson correlations of the 31 species with the highest CCA axis scores by the 
eight environmental gradients most influential to structuring sampled fish 
communities (from CCA bi-plots) provided 60 significant relationships (Tables 5-7). 
Generally, species on the positive end of CCA Axis 1 were positively correlated with 
percent riffle, percent gravel substrate, mean stream width, and pH, while being 
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negatively correlated with percent pool, percent clay substrate, and mean stream 
depth (Table 5). One species (Etheostoma tecumsehi) had a negative association with 
mean stream width. Species associated with the negative end of CCA Axis 1 were 
positively correlated with percent silt substrate, percent clay substrate, mean stream 
depth, mean stream width and pH while having a negative relationship with percent 
pool. 
Species associated with the positive end of CCA Axis 2 were positively 
associated with percent riffle and pH and were inversely related to percent pool and 
mean depth (Table 6). Species associated with the negative end of Axis 2 were 
positively associated with percent pool, percent gravel substrate, percent silt 
substrate, mean stream depth, mean stream width, and pH while having an inverse 
relationship to percent riffle. 
Correlations of total richness by all ordinated environmental variables 
provided eight significant relationships (Table 7). Richness increased with percent 
bedrock substrate, percent boulder substrate, percent cobble substrate, pH, average 
depth, and average width. Richness decreased as both percent silt substrate and 
percent clay substrate increased. Richness showed no relationship to percent gravel 
substrate or conductivity. 
DCA axis 1 and axis 2 explained 39.4 and 9.6 percent, respectively, of the 
total variation within the species data set. Detectable separation of sites was only 
seen along DCA axis 1 (Fig. 5). Examination of scores associated with species 
important to the formation of DCA axis 1 revealed a dichotomy in terms of both 
sensitivity to perturbation and habitat preference (Table 8). Species found on the 
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positive end of axis 1 were generally tolerant of disturbance, preferred pool habitat, 
and had little preference for substrate type. In contrast, species responsible for the 
formation of the negative end of axis 1 were typically intolerant to disturbance and 
required high gradient streams with rocky substrate and a broad diversity of habitat 
niches. 
Sites within the Upper Green River and Barren River HUCs grouped together 
and were nearly segregated from the remaining units (Fig. 5). The Rough River, 
Pond River, Highland Creek, Lower Ohio River, Middle Green River, and Lower 
Green River HUCs formed the second group. Sites within the Tradewater River 
Hydrologic Unit formed a small group midway between the larger groups. 
Sites grouped marginally well by physiographic provinces, although some 
sites within the Mississippian Plain appeared far to the positive side of DCA Axis 1 
(Fig. 6). Level IV Ecoregions provided greater resolution than physiographic 
provinces but still failed to form a clear separation. The Eastern Highland Rim 
Ecoregion separated well from both the Caseyville Hills and Green River Lowland 
Ecoregions (Fig. 7). The latter two ecoregions were only partially distinct. The 
Western Pennyroyal Karst Plain and the Crawford-Mammouth Cave Uplands 
Ecoregions provided little in terms of useful groupings although there was a general 
east to west trend along DCA Axis 1 for the latter. The one sample reach within the 
Wabash-Ohio River Lowland Ecoregion grouped among sites of the Green River 
Lowland Ecoregion. 
Grouping by stream order formed no detectable separation along DCA axes 
(Fig. 8). Sites that lacked riffle habitat grouped separately toward the positive end of 
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DCA Axis 1 but did not segregate completely from those sites that possessed riffles 
(Fig. 9). Reaches that had been channelized formed a grouping similar to that formed 
by the riffle grouping (Fig. 10). In terms of habitat quality, the optimal and marginal 
sites generally grouped separately, though suboptimal sites formed a gradient 
between the two (Fig. 11). 
DISCUSSION 
Ecological Gradients 
The CCA analyses indicated that there was a significant relationship between 
species assemblage composition and environmental gradients. The most important 
environmental variables to shaping fish assemblages agreed with the known 
characteristics of the species associated with the highest scores along each axis. 
Correlations of species with high axis scores by important environmental gradients 
(i.e., those in bi-plots) generally supported these findings. 
Environmental bi-plots indicated that sites near the positive end of CCA Axis 
1 were characterized by riffle habitat, gravel substrates and alkaline pH. In a drainage 
basin impacted by commercial agriculture and coal mine runoff, riffle habitat, gravel 
substrate, and naturally alkalinic pH levels are among the foremost environmental 
gradients associated with stream health and habitat diversity (Sutherland et al. 2002, 
Dale Jones et al. 1999). Substrate and fluvial homogenization are typical 
characteristics associated with heavy siltation from agricultural activities (Vought et 
al. 1995) and urbanization (Walters et al. 2003) while acidic pH is associated with 
acid runoff from mining activity (Burr & Warren 1986). Riffle habitat and gravel-
cobble substrates may have become the limiting factors in the loss of local 
ichthyofaunal biodiversity where commercial agricultural activities lack adequate 
riparian buffers (Dale Jones et al. 1999, Sutherland et al. 2003). 
Sites near the negative end of CCA Axis 1 were favored by those species 
requiring high water quality and habitat diversity (Welsh & Perry 1998, Dale Jones et 
al. 1999). Over half of the highest scoring species were Etheostoma (7), which are 
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typically known for their specific habitat requirements (Welsh & Perry 1998). The 
remainder of high scores was associated with intolerant, lithophilic spawning 
cyprinids (e.g., Notropis boops and Hybopsis amblops), stocked Oncorhynchus 
mykiss, moderately-tolerant Fundulus catanatus, and larval lampreys (Plafkin et al. 
1989). 
According to species by environmental correlations, the species most 
associated with the positive end of CCA Axis 1 had significant positive relationships 
with those environmental gradients most conducive to high habitat diversity and high 
water quality while having negative relationships with gradients associated with 
environmental degradation (Dale Jones et al. 1999, Sutherland et al. 2002). While 
significant positive associations were found for mean stream width, negative 
relationships were also found for mean stream depth. Although not completely 
consistent with environmental bi-plots, these results suggested that the widest of 
streams were not always the deepest and that those wide streams with relatively few 
environmental impacts may have provided a more diverse suite of habitat niches 
(Vadas & Orth 2000, Walters et al. 2003). All the species with significant positive 
results with mean stream width were Etheostoma darters, which require a diversity of 
niches to form multi-species assemblages (Welsh & Perry 1998). The only species 
with a significant negative relationship with mean stream width was E. tecumsehi, 
known to be associated with upland headwater streams (Burr & Warren 1986). 
Bi-plots of environmental variables over species ordination indicated that 
sample sites near the negative end of CCA Axis 1 were characterized by deep pool 
habitat with mostly silt and clay substrate. Species with the highest negative scores 
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on Axis 1 were tolerant or moderately-tolerant species known to prefer deep, slow 
moving water (Table 3, Burr & Warren 1986, Plafkin et al. 1989). Among these were 
top predators, namely Micropterus salmoides, Pylodictus olivarus, Lepomis 
microlophus, and Lepisosteus oculatus. Also present at these sites were moderately-
tolerant, pool-dwelling forage species such as Notemigonus crysoleucas, Labidesthes 
sicculus, and the exotic Gambusia affinis. Conspicuously absent from the top scoring 
species were intolerant species and those in need of specific habitat or diverse habitat 
structure (Burr & Warren 1986, Welsh & Perry 1998). 
Results of species by environmental correlations were consistent with 
aforementioned results. Species most important to forming the negative end of CCA 
Axis 1 generally had significant positive associations with those environmental 
gradients, suggesting environmental impact, habitat homogenization, or large stream 
size. Species positively associated with percent silt substrate, percent clay substrate, 
and stream width were tolerant or moderately tolerant of environmental impact 
(Plafkin et al. 1989). Species associated with greater mean stream depth were 
moderately tolerant top carnivores. 
The shallowest and narrowest of streams were those found near the positive 
end of CCA Axis 2 indicating that these sites were likely either headwaters streams or 
those of relatively small size. Species associated with the positive end of Axis 2 were 
those most associated with small streams and headwaters (Burr & Warren 1986). The 
most commonly represented species were mostly intolerants such as Etheostoma 
darters, lithophilic cyprinids (e.g. Hybopsis cimblops), and lampreys. However, 
several tolerant species such as Gambusia affinis, Notemigonus crysoleucas, Lepomis 
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gulosis, Catostomus commersonii, and Ameiurus melas were also represented (Plafkin 
et al. 1989). That the majority (69%) of top scoring species were intolerant to 
environmental degradation suggests that smaller streams may have been less 
impacted than larger streams within the study area. 
Correlations of species by environmental data suggested a dichotomy in terms 
of habitat and water quality among headwater reaches (Table 6). Species had 
negative associations with both mean width and mean depth, which is consistent with 
results suggested by environmental bi-plots. Species known to be associated with 
headwaters, Phoxinus erythrogaster and larval lampreys, had positive associations 
with percent riffle indicating a preference for high-gradient streams (Burr & Warren 
1986). Another possibility was that the association with riffle habitat could have been 
related to substrate needs. The intolerant Etheostoma caeruleum and Hybopsis 
amblops, as well as the moderately-tolerant Gambusia affinis, had negative 
relationships to percent pool habitat, while the tolerant Ameiurus melas exhibited a 
positive relationship (Plafkin et al. 1989). Tolerant species had positive relationships 
with percent silt and percent clay substrates while exhibiting an inverse relationship 
with percent gravel substrate. As with CCA Axis 1, species important to Axis 2 were 
positively associated with pH. The mixture of tolerant and intolerant species 
represented on the positive end of Axis 2 along with supporting results from species 
by habitat correlations suggest that there were both high and low water qualities and 
high and low habitat qualities to be found among the smaller reaches (i.e., width). 
Environmental bi-plots indicate that the largest streams (i.e., width) were 
those found near the negative end of CCA Axis 2 (Fig. 4). Top predators (e.g. 
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Micropterus salmoides, Lepisosteus ossius, L. occulatus, and Amia calva) were 
among those with the highest negative scores. Also present were Labidesthes 
sicculus and several cyprinids (e.g., Notropis photogenus, Lythrurus fumeus). 
Although the top predators in these streams are known to be relatively tolerant to 
environmental perturbation, cyprinid forage fish were a mix of both tolerant and 
intolerant species indicating that there were marked differences in habitat and water 
quality between the largest of streams sampled (Plafkin et al. 1989). However, only 
25% of the highest scoring species contributing to the negative end of Axis 2 were 
intolerant, suggesting that larger streams within the study area may have been more 
impacted by environmental perturbation than smaller streams. 
Results of species by environmental correlations supported a dichotomy in 
terms of water and habitat quality among the largest reaches sampled. Top carnivores 
were among those with significant positive associations with both mean width and 
mean depth. Also represented were the intolerant Notropis photogenus and the 
moderately-tolerant Labidesthes sicculus (Plafkin et al. 1989). A mixture of tolerant 
and intolerant species formed a general trend of negative relationships with percent 
riffle habitat and positive relationships with percent pool habitat, indicating that pool 
habitat may be more effective in terms of providing refugia from drought in larger 
streams (Bond 2005). The tolerant Lepomis microlophus and the moderately-tolerant 
Amia calva, both top carnivores, had positive relationships with percent silt substrate. 
The moderately tolerant Lepisosteus ossius and the intolerant Erimystax dissimilus 
had positive relationships with percent gravel. 
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Stream size, as average stream width, was strongly positively associated with 
species richness. Increased stream width offers more opportunity for a variety of 
habitat types to be present increasing the chance for effective habitat partitioning and 
reduced interspecific competition (Welsh & Perry 1998). Average stream depth also 
had a significant positive relationship to species richness, albeit to a reduced extent 
than stream width. Increased stream depth could reflect an increase in pool depth, 
which is known to provide enhanced refugia from drought by providing a larger area 
of wetted channel during drought conditions thus reducing local extinction events 
(Bond 2005). Increased depth could also have been an indication of greater diversity 
of niches within an area of suitable water quality conditions during summer. 
Species richness also increased with habitat characteristics associated with 
habitat diversity and high gradient streams. The presence of habitat types that 
become limiting with siltation from agricultural sources, such as percent cobble, 
boulder, and bedrock substrate, appeared to be associated with increased faunal 
diversity (Sutherland et al. 2002). Diversity, in terms of habitat patches, is known to 
be conducive to effective habitat partitioning among both fish and macroinvertebrate 
assemblages (Welsh & Perry 1998, Brittain et al. 2001). While these characteristics 
are known to become limiting in terms of habitat diversity in the face of even 
moderate agricultural or urban siltation, they are also associated with increased 
stream gradient (Sutherland et al. 2002, Walters et al. 2003). 
Classification 
Sites near the negative end of CCA axis 1 were generally found in the western 
portion of the Green River Basin while streams associated with the positive end of 
26 
CCA Axis 1 were generally found to the east. These patterns, combined with other 
characteristics, which have become apparent thru CCA analysis, suggested that 
differences between streams in terms of habitat quality and the resulting 
ichthyofaunal composition might have been predictable either geographically or due 
to local site characteristics. 
The current data analysis indicated fish assemblages within the study area 
segregated by 8-digit HUCs. DCA analysis indicated that fish communities within 
the Upper Green River and the Barren River separated effectively from nearly all 
other hydrologic units within the study area. Conversely, similar fish assemblages 
may have been found within the remaining HUCs to the west of the Upper Green 
River HUC. 
Low species scores on DCA Axis 1 were associated with intolerant species 
and those associated with headwaters streams (Burr & Warren 1986). The smaller 
average stream length and the terrain commonly associated with headwaters streams 
in these areas lessen the chances of degradation through agricultural landuse as fewer 
large agriculturally suitable land tracts are typically found in topographically diverse 
areas (Burr & Warren 1986). Thus, a greater proportion of high gradient streams with 
fewer environmental impacts could be found within the Upper Green River and 
Barren River Basins than elsewhere within the study area. Given the rural nature of 
much of the study area and the typical perturbations that occur, it appears that, 
usually, smaller streams in steeper terrain were less likely to be disturbed than were 
those found in flatter topography. High species scores on DCA Axis 1 were 
associated with tolerant species and those known to occur in pool habitat indicating 
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that the western drainages were mostly composed of lower gradient streams with a 
higher incidence of environmental perturbation than those in the eastern portion of the 
Green River Basin (Burr & Warren 1986). 
Attempts to classify fish communities by physiographic region were met with 
marginal success. The generally lowland nature of the Western Kentucky Coalfield 
region, combined with heavy row crop agriculture, has likely led to heavy siltation, 
degradation of substrate habitat variability, and a greater proportion of pool-run 
habitat (Burr & Warren 1986). The karst Mississippian Plateau, in contrast, with a 
predominance of upland habitat and a mixture of crop and pasture agriculture 
supports a greater proportion of less impacted coarse substrate habitats with a greater 
proportion of forested land cover. Analysis of DCA scores along supported this 
conclusion with a dichotomy of intolerant species and headwaters species found on 
the positive end and tolerant species and species known to be associated with lentic 
habitats associated with the negative end (Burr & Warren 1986, Plafkin et al 1989). 
While physiography offered similar groupings to that of combined drainages, 
there was insufficient separation to judge classification strength (Fig. 6). There were 
several possibilities, which may explain the lack of segregation. The Upper Green 
and Barren River Basins segregated from the other basins. The Mississippian Plateau 
Physiographic Province extends westward well beyond the boundaries of the two 
eastern catchments into parts of the Rough River, Pond River, and Middle Green 
River basins, and thus, prevents complete geographic segregation. 
The second potential issue preventing full segregation is that there could have 
been more diversity of habitat and consequently of species in the Mississippian Plain 
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province than in the Western Kentucky Coal Fields. Because physiographic 
boundaries are not contiguous with drainage boundaries this could also have been an 
artifact of a combination of high-gradient, less-impacted streams from the eastern 
catchments and the lower-gradient, more-disturbed sites in the western basins being 
found within the Mississippian Plateau Province. The widely-scattered plot of sites 
within the Mississippian Plateau supported this conclusion. 
Classification of fish communities by ecoregion may have had more success if 
only reference reaches were utilized for analysis (McCormick et al. 2000). 
Separation between the Eastern Highland Rim Ecoregion near the low end of DCA 
Axis 1 and the Caseyville Hills and Wabash-Green River Lowlands associated with 
the high end was nearly complete. Species found at sites within the former ecoregion 
are known to require higher gradient and more rock-bottomed habitats than those at 
the later two ecoregions (Burr & Warren 1986). Sites within the Western Pennyroyal 
Karst Plain and the Crawford-Mammoth Cave Upland Ecoregions appeared to have 
been highly variable in terms of species composition. This was likely to be partially 
due to the greater variation in terms of agricultural landuse observed at sites within 
these ecoregions versus those in the Eastern Highland Rim. The general east to west 
trend observed through ordination of sites within the Caseyville Hills Ecoregion 
offered some insight into separation trends observed between eastern and western 
ecoregions. In general, sites within the western portions of the Caseyville Hills 
Ecoregion grouped with sites from the western ecoregions while sites in the Eastern 
portion of the Caseyville Hills grouped near the Eastern Highland Rim. The DCA 
species scores indicated a high degree of variation between eastern and western sites 
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within the Green River Basin in terms of species composition in streams. CCA 
analysis supported this model by suggesting a strong dichotomy between the species 
composition of sites based not only on habitat and water quality and habitat diversity 
but also whether a site is in the eastern or western portion of the study area. 
Local-scale classification schemes also provided few groupings. Although 
species richness by environmental gradient correlations indicated that richness should 
increase with stream size, stream order formed no detectable groupings. The lack of 
effective groupings was likely attributable to a variety of circumstances. Kentucky is 
patchy in terms of its underlying bedrock. Sinking streams and those with significant 
groundwater influence, such as those found in strong karst topography, could have 
been expected to be larger on average than those of the same order found over shale 
or granite bedrock. Sinking streams further blur the analysis by acting as aquatic 
islands. Poor landuse practices largely concentrated in the western drainages further 
obscure analysis by reducing diversity through habitat homogenization and alterations 
to water chemistry (Karr 1981, Burr and Warren 1986). Even in the absence of 
landuse perturbation and karst topography, stream order is probably not a comparable 
measure of total connectivity or upstream area when stream gradients are likely to be 
variable (Osborne and Wiley 1992). 
The DCA analysis by presence/absence of riffle habitat, as an indication of 
stream gradient, suggested this local-scale attribute couldn't be used effectively to 
predict ichthyofaunal composition in streams. A more predictable and useful 
grouping may have been created if a dichotomy between natural riffle habitat and that 
produced by rip-rap associated with bridges were addressed. Stream gradient 
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analyzed through the inspection of a suite of gradient measures may be the best 
approach for future analysis (Walters et al. 2003). As the analysis stood, there 
appeared to be similarities between sites that did not contain rifle habitat. Every site 
that did not possess riffle habitat was grouped far to the upper end of DCA Axis 1. 
Sites whose habitat had been homogenized through channelization also 
formed little in terms of a useful group. The channelized sites formed a group similar 
to that of those with no riffle habitat far to the high end of DCA Axis 1. There was 
only 36% overlap between sites without riffle habitat and sites that were channelized. 
Judging by the relatively tight grouping of sites on the high end of DCA Axis 1 and 
the low overlap between two potential measures of habitat loss, future analysis should 
investigate the classification effect of combining these measures. Future analysis 
should also include other measures to test the strength of a suite of local-scale 
indicators of habitat homogenization. 
Habitat quality, as estimated from a suite of subjective measures, was not 
effective in predictably segregating streams in the study area. Estimates of high 
habitat quality formed the most predictable group near the low end of DCA Axis 1 
with only one outlier. For example, Little Sinking Creek scored well in terms of 
habitat quality, but grouped with those of the lowest quality in species space. Sinking 
streams are basically small aquatic islands surrounded by dry land. As islands, 
sinking streams are more vulnerable to extinction events than surface-connected 
streams and tend to be characterized by low diversity and a high percentage of 
tolerant and pioneer species (MacArthur & Wilson 1967). Thus, Little Sinking Creek 
could have been expected to group far to the high end of DCA Axis 1 despite 
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exhibiting a high estimate of total habitat quality. In future analysis, sinking streams 
should be eliminated from the dataset to reduce noise. Although most high quality 
streams were found in the eastern drainages and most low quality streams were found 
in the western drainages as predicted by the above models, subjective estimates were 
not robust enough to effectively predict stream fish assemblages. 
There were a number of conclusions that could be drawn from the results 
discussed above. Reaches within the study area differed, though the exact mechanism 
of differentiation remained unclear. Two major possibilities existed for observed 
dichotomies. The first was one of historical differences between the relatively high 
gradient streams in the Upper Green River Basin and the lower gradient streams 
common to the western basins. The most important environmental attribute to 
defining natural habitat variation could have been differences in sediment loading and 
retention in response to natural fluvial processes (Vannote et al. 1980, Shields et al. 
2003). 
The second possible mechanism was one of major landuse differences 
between the above drainage groups. The lowland topography and wide floodplains 
associated with the subdrainages to the west lent them to more sustainable agriculture 
while the underlying geology provided fossil fuels for mining. Both of these 
activities have a high potential for stream habitat degradation through siltation, 
increases in turbidity, and alteration of water chemistry (Walters et al 2003). 
Although the Upper Green River Basin has historically had its share of impacts from 
agricultural siltation, CCA analysis and associated correlation analysis of 
environmental gradients suggested that total impact was likely to be less than that 
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found to the west. The complete mechanism of differentiation of fish communities 
between the Upper Green River and the drainages to the west was likely a 
combination of historical differences in habitat and a greater preponderance of 
sustained landuse to the west due to the suitable nature of the land to such practices. 
Future analysis of fish communities within the study area should focus on 
reference reaches in order to further elucidate historical differences between basins 
and between regions. Classification strengths have been found to be stronger when 
only reference reaches are used in such analyses (McCormick 2000). A larger data 
set with up-to-date GIS landuse coverages, as part of the environmental analysis 
needs to be analyzed in order to investigate the total effect of landuse on historical 
species distributions. Also, a quantitative measure of habitat degradation should be 
developed to more predictably isolate the mechanisms of diversity loss in areas where 
impacted streams are sampled. 
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Table 1. Mean and standard deviation (S.D.) of local-scale environmental 
parameters in the study area. 
Environmental Parameters Mean S.D. 
Percent riffle 17.3% 16.4 
Percent pool 37.7% 27.8 
Percent bedrock 11.9% 22.7 
Percent boulder 2.4% 5.6 
Percent cobble 14.3% 14.5 
Percent gravel 27.0% 21.5 
Percent silt 15.7% 17.3 
Percent clay 11.6% 21.7 
Mean depth (m) 0.44 0.24 
Mean width (m) 4.6 3.5 
pH 6.3 2.6 
Conductivity (S/cm) 268.9 274.9 
Total dissolved solids (ppm) 0.24 0.24 
Salinity (mS/cm) 0.17 0.17 
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Table 2. Summary of CCA results between the abundance of fish species and 
environmental variables. 
Axis 1 Axis 2 Axis 3 Total variance 
Eigenvalues 0.46 0.24 0.17 6.74 
Species-environmental correlations 0.81 0.74 0.71 
Cumulative % variation in species data 6.7 10.6 13.0 
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Table 3. Correlation coefficients between environmental 
variables for the first two CCA axes. 
Variable Axis 1 Axis 2 
Percent Clay -0.49 0.29 
Percent Riffle 0.47 0.39 
Percent Gravel 0.44 0.04 
Percent Silt -0.42 -0.09 
Percent Pool 0.35 -0.17 
Mean Depth -0.02 -0.52 
Mean Width -0.31 0.34 
Table 4. Species with the highest positive and negative factor scores from CCA analysis. 
CCA Axis 1 
Positive Score Negative Score 
CCA Axis 2 
Positive Score Negative Score 
Lamprey ammocoete 1.78 P\7odictus olivarits -2.82 Ameiurus natal is 2.87 Percina stictogaster -3.27 
Elheosloma harbouri 1.70 Lepomis microlophus -2.80 Ameiurus melas 2.81 Ictalurus punctatus -2.69 
Etheostoma tecumsehi 1.70 Lepisosteus oculatus -2.73 Notemigonus crysoleucas 2.58 Lepisosteus ossius -2.63 
Plnoxmus erythrogaster 1.67 Notemigonus crysoleucas -2.35 Lepisosteus platostomus 2.24 Erimystax dissimilis -2.62 
Etheostoma flabellare 1.59 h'licropterus salmoides -1.90 Ictiobus bubalus 2.24 Notropis rubellus -2.62 
Fundulus catancitus 1.43 Ameiurus natal is -1.76 Lepomis gulosis 2.05 Lepisosteus oculatus -2.05 
Etheostoma barrenense 1.39 Etheostoma gracile -1.74 Gambusia affinis 1.91 Labidesthes sicculus -1.91 
H)'bopsis amblops 1.29 Gambusia affinis -1.59 Lamprey ammocoete 1.83 Lythrurus umbratilis -1.72 
Noturus elegans 1.27 Lepomis gulosis -1.59 Phoxinus erythrogaster 1.80 Aplodinotus grunniens -1.68 
Campostoma oligolepis 1.21 Lepisosteus platostomus -1.42 Etheostoma tecumsehi 1.55 Lepomis microlophus -1.63 
Oncorhynchus mykiss 1.18 Ictiobus bubahis -1.42 Etheostoma jlabellare 1.49 Amia calva -1.48 
Notropis boops 1.18 Pomoxis annularis -1.38 Etheostoma barbouri 1.10 Dorosoma cepedianum -1.44 
Etheostoma kennekotti 1.16 Noturus gyrinis -1.24 Pomoxis nigromaculatis 0.90 h'licropterus salmoides -1.39 
Etheostoma caeruleum 1.12 Percina phoxocephala -1.22 Catostomus commersonii 0.70 Pylodictus olivarus -1.29 
Lampetra aepyptera 1.10 C 'yprinella whipplei -1.21 Hybopsis amblops 0.69 Notropis photogenis -1.26 
Etheostoma zonule 0.99 Lepomis macrochirus -1.19 Etheostoma rafinesquei 0.66 Moxostoma erythurum -1.24 
Etheostoma rafinesquei 0.98 Ictalurus panelatus -1.12 Etheostoma caeruleum 0.62 Lythrurus fumeus -1.16 
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Table 5. Pearson correlation results of species important to forming CCA Axis 1 by measured and estimated 
environmental variables, r-values refer to positive or negative correlation, p-values indicate significance level. 
SPECIES Riffle Pool Gravel Silt Clay pH 
CCA Axis 1-Positive r p r p r p r p r p r p 
Depth 
r p 
Width 
r p 
Lamprey ammocoete + 0.04 
Etheostoma barbouri - 0.01 
Etheostoma tecumsehi - 0.01 - 0.01 
Phoxinus erythrogaster + 0.01 
Etheostoma flabellare - 0.01 
Fundi!his catancitus - 0.01 0.04 
Etheostoma barrenense + 0.01 + 0.03 
Hybopsis amblops - 0.04 
Oncorhynchus mykiss + 0.04 
Notropis boops - 0.02 
Etheostoma caeruleum - 0.04 
Etheostoma zonale + 0.01 + 0.01 
Etheostoma rafinesquei + 0.01 
CCA Axis 1-Negative 
Etheostoma gracile 
Gambusia affinis 
Lepisosteus oculatus 
Lepomis gulosis 
Lepomis microlophus 
Micropterus salmoides 
Notemigonus crysoleucas 
Pylodictus olivarus 
- 0.01 
+ 0.01 
+ 0.01 
+ 0.01 
+ 0.04 
+ 0.04 
+ 0.04 
+ 0.02 
+ 0.01 
+ 0.01 
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Table 6. Pearson correlation results of species important to forming CCA Axis 2 by environmental variables, r-values refer 
to positive or negative correlation, p-values indicate significance level. 
SPECIES Riffle Pool Gravel Silt Clay pH Depth Width 
CCA Axis 2-Positive r p r p r p r P r p r P r p r p 
Ameiurus melas + 0.02 + 0.04 
Notemigonus crysoleucas + 0.04 
Lepomis gulosis + 0.01 
Gambusia affinis - 0.01 + 0.01 
Lamprey ammocoete + 0.04 
Ph ox inns eryt hrogas ler + 0.01 
Etheostoma tecumsehi - 0.01 - 0.01 
Etheostoma flabellare - 0.01 
Etheostoma barbouri - 0.01 
Catostomus commersonii - 0.03 + 0.02 + 0.03 
Hybopsis amblops - 0.04 
Etheostoma rafinesquei + 0.01 
Etheostoma caeruleum - 0.04 
CCA Axis 2-Negative 
Lepisosteus ossius - 0.04 + 0.01 
Erimystax dissimHis - 0.04 + 0.01 
Notropis rubellus - 0.04 
Lepisosteus oculatus + 0.02 
Labidesthes sicculus + 0.04 
Lythrurus umbratilis + 0.01 
Lepomis microlophus + 0.04 + 0.01 
Amia calva + 0.02 
Micropterus salmoides + 0.01 
Notropis photogenis - 0.01 + 0.00 
Lythrurus fit mens + 0.04 
Pylodictus olivarus + 0.04 
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Table 7. Pearson correlation results of total richness by all ordinated 
environmental variables, r-values refer to positive or negative 
correlation, p-values indicate significance level, n.s. = non significant 
(p>0.05). 
Environmental Parameter r P 
% Riffle + <0.05 
% Pool n.s. n.s. 
% Bedrock + <0.05 
% Boulder + <0.05 
% Cobble + <0.05 
% Gravel n.s. n.s. 
% Clay <0.05 
Mean Depth + <0.05 
Mean Width + <0.05 
pH + <0.05 
Conductivity n.s. n.s. 
Table 8. Species with the highest positive and negative factor scores from DCA analysis. 
DCA Axis 1 
High Score Low Score 
DCA Axis 2 
Hish Score Low Score 
Lepisosteus platostomus 594 Rh in ichthys atrat it Ins -61 Pomoxis nigromaculatis 422 Noturus elegans -128 
Ictiobus bubalus 594 Phoxinus erythrogaster -48 Cottus carolinae 408 Etheostoma barbouri -95 
Ameiurus melas 590 Noturus elegans 21 Etheostoma squamiceps 358 Etheostoma tecumsehi -53 
Gambusia affinis 575 Etheostoma tecumsehi 29 Aphrododerus sayanus 317 Etheostoma flabellare -16 
Notemigonus crysoleucas 570 Lamprey ammocoete 37 Etheostoma kennekotti 311 Lepomis gulosis -1 
Ameiurus natalis 523 Etheostoma barbouri 46 Esox amencanus 304 Fundulus catanatus 3 
Pomoxis annularis 520 Cottus carolinae 55 Rhinichthys atratulus 298 Lepisosteus ossius 11 
Lepomis gulosis 517 Etheostoma flabellare 67 Lamprey ammocoete 288 Percina stictogaster 13 
Noturus gvrinis 516 Etheostoma barrenense 80 Fundulus olivaceus 287 Notropis rubelhts 14 
Lepomis miniatus 508 Lampetra aepyptera 87 Catostomus commersonii 286 Erimystax diss i mil is 14 
Etheostoma gracile 482 Etheostoma caeruleum 101 Semotilus atromaculatus 285 Hybopsis amblops 14 
Fundulus notatus 480 lchthyomyzon bdellium 107 Minytrema melanops 280 Etheostoma blennioides 22 
Lepisosteus oculatus 467 Fundulus catanatus 119 Ameiurus melas 280 Etheostoma bel/um 23 
Lepomis macrochirus 464 Campostoma oligolepis 127 lchthyomyzon bdellium 274 Campostoma oligolepis 27 
Cyprinella whipplei 463 Etheostoma rafinesquei 139 Erimyzon oblongus 257 Ameiurus natalis 29 
L epom is microloph us 433 Hybopsis amblops 144 Pimphales promelas 255 Cyprinella whipplei 42 
Erimvzon obloneus 431 Etheostoma zonale 152 Etheostoma gracile 251 Etheostoma tecumsehi 43 
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Figure 1. Physiographic Provinces of the study area. The Green River and Tradewater River Basins are in green and blue, 
respectively. Black dots refer to sample reach locations. 
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Figure 2. Eight-digit Hydrologic Units of Kentucky. The Green River and Tradewater River Basins are in green and blue, 
respectively. Black dots refer to sample reach locations. 
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Figure 3. Level IV Ecoregions of the study area. The Green River and Tradewater River Basins are in green and blue, respectively. 
Black dots refer to sample reach locations. 
u> 
44 
- 2 . 0 0.0 
CCA Axis 1 
Figure 4. Cannonical Correspondence Analysis Bi-plot of important 
environmental gradients over sites in species space. 
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Figure 5. DCA plot of sites in species space classified by eight-digit Hydrologic Units. 
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Figure 6. DCA plot of sites in species space classified by Physiographic Province. 
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Figure 7. DCA plot of sites in species space classified by Physiographic Province. 
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Figure 8. DCA plot of sites in species space classified by Strahler stream order. 
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Figure 9. DCA plot of sites in species space classified by presence/absence of riffle habitat 
within the sample reach. 
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Figure 10. DCA plot of sites in species space classified by whether or not the stream reach 
has been altered through channelization. 
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Figure 11. DCA plot of sites in species space classified by 25th percentile ranks of the 
sum of habitat quality scores. 
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Appendix A. Summary of sample site location, designation, and date sampled. 
GPS Coordinates 
Stream name Date Sampled N W 8 Digit HUC Name 8-Digit HUC code 
Austin Creek 10/26/2001 36.9761 -86.9191 Middle Green River 5110003 
Bacon Creek 9/26/2001 37.3870 -85.8756 Upper Green River 5110001 
Bat East Creek 8/8/2001 37.1559 -87.0973 Middle Green River 5110003 
Bayou Creek 10/12/2001 37.2945 -88.4465 Lower Ohio River 5140203 
Bear Creek 9/10/2001 37.3791 -86.2995 Upper Green River 5110001 
Beaverdam Creek GR 9/10/2001 37.1229 -86.205 Upper Green River 5110001 
Beaverdam Creek OH 10/21/2001 37.7129 -87.7293 Highland Creek 5140202 
Big Creek 8/3/2001 37.0683 -85.4331 Upper Green River 5110001 
Big Reedy Creek 8/1/2001 37.2723 -86.4429 Upper Green River 5110001 
Buck Creek 8/9/2001 36.9811 -87.352 Pond River 5110006 
Buck Fork 8/9/2001 36.9926 -87.2958 Pond River 5110006 
Bull Run 8/16/2001 37.2970 -86.8722 Middle Green River 5110003 
Butler Creek 8/3/2001 37.0800 -85.3737 Upper Green River 5110001 
Butler Creek TWB 2/15/2002 37.2871 -88.0305 Tradewater River 5140205 
Caney Creek 16 8/1/2001 37.4229 -86.6105 Rough River 5110004 
Claylick Creek 8/7/2001 37.1556 -86.5722 Upper Green River 5110001 
Craboarchard Creek 8/13/2001 37.1575 -87.4637 Pond River 5110006 
Crooked Creek OH 10/19/2001 37.4319 -88.0943 Lower Ohio River 5140203 
Darnron Creek. 2/8/2002 37.1643 -85.0706 Upper Green River 5110001 
Deer Creek 0 0 - 0 9 9/7/2001 37.5422 -87.5825 Lower Green River 5110005 
Deer Creek 0 0 - 1 0 0 9/7/2001 37.5429 -87.5814 Lower Green River 5110005 
Deer Creek 0 0 - 2 5 9/7/2001 37.5231 -87.6161 Lower Green River 5110005 
Deserter Creek 8/15/2001 37.6286 -86.9178 Rough River 5110004 
Dog Creek 10/21/2001 37.2799 -86.1178 Upper Green River 5110001 
Doty Creek 10/21/2001 36.9777 -86.1569 Barren River 5110002 
E. Fk Deer Creek 10/1/2001 37.4557 -87.5372 Lower Green River 5110005 
E. Fk Goose Creek 9/21/2001 37.1262 -84.9515 Upper Green River 5110001 
E. Fk. L Barren River 8/20/2001 36.9387 -85.5074 Upper Green River 5110001 
E.Br.W.Fk. Pond River 8/9/2001 37.0246 -87.4031 Pond River 5110006 
E.Fk. Pond River 22 8/14/2001 37.0695 -87.2545 Pond River 5110006 
E.Fk. Pond River 68 9/19/2001 37.0884 -87.2819 Pond River 5110006 
Flat Creek 8/13/2001 37.2520 -87.4526 Pond River 5110006 
Forbes Creek 2/20/2002 36.9717 -87.3238 Pond River 5110006 
Glens Fork 8/3/2001 37.0520 -85.2643 Upper Green River 5110001 
Goose Pond Ditch OH 9/28/2001 37.6242 -88.1305 Lower Ohio River 5140203 
Indian Camp Branch 1/18/2002 36.7794 -85.9263 Barren River 5110002 
Indian Camp Creek 8/18/2001 37.2899 -86.7277 Middle Green River 5110003 
Indian Camp Creek 231 9/17/2001 37.3030 -86.6941 Middle Green River 5110003 
Jairels Creek 8/13/2001 37.1572 -87.317 Pond River 5110006 
Lewis Creek 8/16/2001 37.3474 -86.984 Middle Green River 5110003 
Lick Creek 8/21/2001 36.7395 -86.4868 Barren River 5110002 
Lick Creek GR 10/26/2001 37.0464 -86.6364 Barren River 5110002 
Little Sinking Creek 10/21/2001 37.0590 -86.127 Barren River 5110002 
Little Trammel Fork 2/15/2002 36.6514 -86.2617 Barren River 5110002 
Long Br. Robinson Creek 9/21/2001 37.3377 -85.2664 Upper Green River 5110001 
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Appendix A. Summary of sample site location, designation, and date sampled (cont.). 
GPS Coordinates 
Stream name Date Sampled N W 8 Digit HUC Name 8-Digit HUC code 
Long Creek 10/15/2001 36.7116 -86.0821 Barren River 5110002 
Long Hungry Creek 10/15/2001 36.6741 -86.044 Barren River 5110002 
Lynn Camp Creek 2/28/2002 37.4052 -85.7039 Upper Green River 5110001 
McFarland Creek 2/20/2002 37.0894 -87.4442 Pond River 5110006 
McGrady Creek 9/24/2001 37.7424 -86.0928 Rough River 5110004 
Middle Fork Drakes Creek 2/14/2002 36.8268 -86.4077 Barren River 5110002 
Muddy Creek 8/7/2001 37.4885 -86.6489 Rough River 5110004 
N. Br. S. Fk. Panther Creek 8/7/2001 37.5009 -86.6854 Rough River 5110004 
N. Fk . Rough River 10/26/2001 37.7078 -86.3469 Rough River 5110004 
Narge Creek 9/17/2001 37.7208 -86.7391 Pond River 5110006 
Payne Creek 1/18/2002 36.7957 -85.9408 Barren River 5110002 
Peters Creek 2 10/4/2001 36.7497 -85.8247 Barren River 5110002 
Peters Creek 4 1/18/2002 36.8060 -85.9356 Barren River 5110002 
Pettys Fork 10/15/2001 37.4350 -87.4189 Upper Green River 5110001 
Pinchgut Creek 10/15/2001 36.6575 -86.0272 Barren River 5110002 
Pleasant Run 8/3/2001 37.0992 -85.3376 Pond River 5110006 
Plum Creek 8/13/2001 37.1919 -87.4525 Middle Green River 5110003 
Pond Creek 8/8/2001 37.2322 -87.0529 Middle Green River 5110003 
Poplar Grove Creek 10/1/2001 37.1478 -87.1572 Upper Green River 5110001 
Roundstone Creek 10/21/2001 37.4161 -85.9581 Upper Green River 5110001 
Russell Creek 8/6/2001 37.4335 -85.5724 Upper Green River 5110001 
S. Fk. Panther Creek 8/2/2001 37.1038 -85.2878 Rough River 5110004 
S. Fk. L Barren River 8/15/2001 37.6282 -86.9433 Upper Green River 5110001 
S. Fk Muddy Creek 9/24/2001 37.4079 -86.7883 Rough River 5110004 
Spout Spring 2/8/2002 37.2021 -85.1478 Upper Green River 5110001 
Sulphur Creek 8/20/2001 37.0439 -85.643 Upper Green River 5110001 
Trammel fork 10/4/2001 36.6777 -86.215 Barren River 5110002 
Upper Brushy Creek 2/28/2002 37.4308 -85.5842 Upper Green River 5110001 
UT Damron Creek 2/8/2002 37.1641 -85.0711 Upper Green River 5110001 
UT Elk Pond Creek 9/10/2001 37.2738 -86.3068 Pond River 5110006 
UT Flat Creek 9/14/2001 37.1613 -87.288 Pond River 5110006 
UT Mays Run 10/1/2001 37.3041 -87.4581 Rough River 5110004 
UT Mill Creek 2/8/2002 37.2788 -85.1708 Upper Green River 5110001 
UT Pond Creek 9/14/2001 37.2420 -87.0654 Middle Green River 5110003 
UT Upper Brushy Creek 8/6/2001 37.4313 -85.5846 Upper Green River 5110001 
UT W. Fk Lewis Creek 9/14/2001 37.3694 -87.0074 Middle Green River 5110003 
UT Wiggington Creek 8/8/2001 36.8851 -86.7801 Barren River 5110002 
W. Fk Pond River 9/14/2001 37.1323 -87.3719 Pond River 5110006 
W. Fork Donaldson Creek 2/15/2002 37.2518 -87.9902 Tradewater River 5140205 
W. Pr. Indian Camp Creek 8/15/2001 37.2918 -86.7302 Middle Green River 5110003 
Ward Creek 10/12/2001 37.1304 -87 8021 Tradewater River 5140205 
West Fork Drakes Creek 9/19/2001 36.7569 -86.5448 Barren River 5110002 
Wolflick Creek 8/8/2001 36.9873 -86.9953 Middle Green River 5110003 
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Appendix B. Fish taxa list for sites sampled in the Green and Tradewater River Basins (cont.). 
Taxon 
Site name 
Austin Creek Bacon Creek Bat East Creek Bayou Creek Bear Creek 
Ambloplites rupestris 
Ameiurus melas 
A. nutalis 
Amia calva 
Aphrododerus sayanus 
Aplodmotus grunniens 
Campostoma ohgolepis 
Catostomus commersoniii 
Cotlus carolinae 
Cyprwella spiloptera 
C. whipplei 
Cyprinus carpio 
Dorosoma cepedianum 
Ericyrnba buccata 
Erimystax dissimilis 
Erimyzon oblongus 
Esox americanus 
Etheostoma barbouri 
E. barrenense 
E bellum 
E. blennioides 
E. caeruleum 
E. jlabellare 
E. gracile 
E. kennekotti 
E. nigrum 
E. rafinesquei 
E. tecumsehi 
E. squamiceps 
E. stigmaeum 
E. tecumsehi 
E. zonule 
Fundulus catanatus 
F. notatus 
F. olivaceus 
Gambusia affinis 
Hybopsis amblops 
Hypentelium nigricans 
Ichthyomyzon bdellium 
Ictalurus punctatus 
Ictiobus bubalus 
Labidesthes sicculus 
14 
11 
12 
2 
76 
15 
3 
71 
10 
157 
10 
11 
11 
39 
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Appendix B. Fish taxa list for sites sampled in the Green and Tradewater River Basins (cont.). 
Site name 
Taxon Austin Creek Bacon Creek Bat East Creek Bayou Creek Bear Creek 
Lampetra aepyptera 
Lamprey ammocoete 
Lepisosteus oculatus 
L. ossius 
L. platostomus 
Lepomis cyanellus 
L. gulosis 
L. Hybrid 
L. macrochirus 
L. megalotis 
L. microlophns 
L. mimatus 
Litxilus chrysocephalus 
Lythrurus faciolaris 
L.fumeus 
L. umbralilis 
Micropterus dolomieu 
M. punctulatus 
M. salmoides 
Minytrema melanops 
Moxostoma duquesnei 
M. erythurum 
Notemigonus crysoleucas 
Notropis boops 
N. photogenis 
A' rubellus 
Noturus elegans 
A gyrinis 
Oncorhynchus mykiss 
Percina caprodes 
P. maculata 
P. phoxocephala 
P. stictogaster 
Phenacobms mirabdis 
Phoxwus erythrogaster 
Pimphaies notatus 
P. promelas 
Pomoxis annularis 
P. nigromaculatis 
Pylodictus olivarus 
Rhinichthys atratulus 
Semotilus atromaculatus 
20 
38 
106 
23 
1 
48 
3 
1 
2 
12 
2 
12 
103 
1 
2 
39 
40 
20 
27 
16 
24 
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Appendix B. Fish taxa list for sites sampled in the Green and Tradewater River Basins (cont.). 
Site name 
Taxon 
Beaverdam Creek 
Beaverdam Creek GR Big Creek Big Reedy Creek Buck Creek 
Ambloplites rupestris 
Ameiurus melas 
A. natalis 
Anna calva 
Aphrododerus sayanus 
Aplodinotus grunniens 
Campostoma oligolepis 
Catostomus commersonu 
Cottus carolinae 
Cyprinella spiloptera 
C. whipplei 
Cyprinus carpio 
Dorosoma cepedianum 
Ericymba buccata 
Erimystax dissimilis 
Erimyzon oblongus 
Esox americanus 
Etheostoma barbouri 
E. barrenense 
E. bellum 
E. blennioides 
E. caeruleum 
E. flabellare 
E. gracile 
E. kennekotti 
E. nigrum 
E. rafinesquei 
E. tecumsehi 
E. squamiceps 
E. stigmaeum 
E. tecumsehi 
E. zonale 
Fundulus catanatus 
F. notatus 
F. oltvaceus 
Gambusia affinis 
Hybopsis amblops 
Hypenteltum nigricans 
lchthyomyzon bdellium 
Ictalurus punctatus 
Ictiobus bubalus 
Labidesthes sicculus 
2 
3 
28 
16 
78 
3 
1 
18 
21 
19 
43 
121 
31 
190 
42 
27 
1 
210 
13 
10 
11 
7 
10 
10 
66 
57 
Appendix B. Fish taxa list for sites sampled in the Green and Tradewater River Basins (cont.). 
Site name 
Taxon Beaverdam Creek 
Beaverdam Creek 
GR Big Creek Big Reedy Creek Buck Creek 
Lampetra aepyptera 
Lamprey ammocoete 
Lepisosteus oculatus 
L. ossius 
L. platostomus 
Lepomis cyanellus 
L. gulosis 
L. Hybrid 
L. macrochtrus 
L. megalohs 
L. microlophus 
L. miniatus 
Luxilus chrysocephalus 
Lythrurus faciotaris 
L fumeus 
L umhratilis 
Micropterus c/olomieu 
M. punctulatus 
M. salmoides 
Minytrema melanops 
Moxostoma duquesnei 
M. erythurum 
Notemigonus crysoleucas 
Notropis boops 
N. photogenis 
N. rubellus 
Noturus elegans 
A. gyrmis 
Oncorhynchus mykiss 
Percina caprodes 
P. maculata 
P. phoxocephala 
P. stictogaster 
Phenacobius mirabilis 
Phoxinus erythrogaster 
Pimphales notatus 
P. promelas 
Pomoxis annularis 
P. nigromaculatis 
Pylodictus olivarus 
Rhinichthys atratulus 
Semotilus atromaculatus 
24 
30 
43 
27 
2 
22 
13 
24 
11 
55 
75 
75 
31 
2 
222 56 193 
26 19 29 
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Appendix B. Fish taxa list for sites sampled in the Green and Tradewater River Basins (cont.). 
Taxon 
Site name 
Buck Fork Bull Run Butler Creek Butler Creek TR. Caney Creek 16 
Amblophtes rupestris 
Amehtrus melas 
A. natal is 
Anna calva 
Aphrododerus sayanus 
Aplodinotus grunmens 
Campostoma ohgolepis 
Catostomus commersonii 
Cottus carolinae 
Cyprinella spiloptera 
C. whipplet 
Cyprinus carpio 
Dorosoma cepedianum 
Ericymba buccata 
Erimystax dissimilis 
Erimyzon oblongus 
Esox americanus 
Etheostoma barbouri 
E. barrenense 
E. bellum 
E. blenmoides 
E. caeruleum 
E. jlabellare 
E. gracile 
E. kennekotti 
E. nigrum 
E. rafinesquei 
E. tecumsehi 
E. squamiceps 
E. stigmaeum 
E. tecumsehi 
E zonale 
Fundulus catanatus 
F. notatus 
F. olivaceus 
Gambusta affinis 
Hybopsis amblops 
Hypenteliurn nigricans 
Ichthyomyzon bdellium 
Ictalurus punctatus 
Ictiobus bubalus 
Labidesthes siccidus 
36 31 
6 
10 
34 
15 
95 
1 
52 
22 
9 
12 
1 
2 
81 
85 
1 
32 
13 
33 16 16 
10 
39 
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Appendix B. Fish taxa list for sites sampled in the Green and Tradewater River Basins (cont.). 
Site name 
Taxon Buck Fork Bull Run Butler Creek Butler Creek TR. Caney Creek 16 
Lampetra aepyptera 
Lamprey ammocoete 
Lepisosteus oculatus 
L ossius 
L. platostomus 
Lepomis cyanellus 
L. gulosis 
L. Hybrid 
L. macrochirus 
L. megalotis 
L. microlophus 
L. mmiatus 
Luxilus chrysocephalus 
Lythrurus faciolaris 
L. fumeus 
L. umbratilis 
Micropterus dolomieu 
M. punctulatus 
M. salmoides 
Minytrema melanops 
Moxostoma duquesnei 
M. erythurum 
Notemigonus crysoleucas 
Notropis boops 
N. photogenis 
,V. rubellus 
Noturus elegans 
N. gyrinis 
Oncorhynchus mykiss 
Percina caprodes 
P. maculata 
P. phoxocephala 
P. stictogaster 
Phenacobius mirabilis 
Phoxmus erythrogaster 
Pimphales notatus 
P. promelas 
Pomoxis annularis 
P. nigromaculatis 
Pylodictus olivarus 
Rhinichthys atratulus 
Semotilus atromaculatus 
20 
22 
11 
1 
13 
32 
37 
25 
2 
14 
136 
14 
105 54 
1 
295 
11 37 
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Appendix B. Fish taxa list for sites sampled in the Green and Tradewater River Basins (cont.)-
Site name 
Taxon Caney Creek 17 Claylick Creek Craborchard Creek Crooked Creek Damron Creek. 
Ambloplites rupestris 
Ameiurus melas 
A. natalis 
Anna calva 
Aphrododerus sayamts 5 11 6 
Aplodinotus grunniens 
Campostoma oligolepis 5 331 
Catostomus commersonii 
Callus carolinae 2 
Cyprinella spiloptera 1 
C. whipplei 1 
Cyprmus carpio 
Dorosoma cepediamim 
Ericymba buccata 
Erimystax dissimilis 
Erimyzon oblongus 
Esox ainericanus 3 
Eiheostoma barbouri 3 
E. barrenense 
E. be llum 
E. blennioides 
E. caeruleum 
E. flabellare 2 42 
E. gracile 3 
E. kennekotti 
E. nigrum 15 
E. rafinesquei 
E. tecumsehi 53 
E. squamiceps 2 3 
E. stigmaeum 
E tecumsehi 
E. zonale 
Fundulus catanatus 36 
F. notatus 
F. olivaceus 24 4 
Gambusia affinis 9 
Hybopsis amblops 3 
Hypenteliurn nigricans 
Ichthyomyzon bdellium 
Ictalurus punctatus 
Ictiobus bubalus 
Labidesthes sicculus 10 1 
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Appendix B. Fish taxa list for sites sampled in the Green and Tradewater River Basins (cont.). 
Site name 
Taxon Caney Creek 17 Claylick Creek Craborchard Creek Crooked Creek Damron Creek. 
Lampetra aepyptera 
Lamprey ammocoete 
Lepisosteus oculatus 
L. ossius 
L. platostomus 
Lepomis cyanellus 
L gulosis 
L. Hybrid 
L. macrochirus 
L. megalotis 
L. microlophus 
L. mimatus 
Luxilus chrysocephalus 
Lythrurus faciolaris 
L. fumeus 
L. umbratilis 
Micropterus dolomieu 
M. punctulatus 
M. salmoides 
Minytrema melanops 
Moxostoma duquesnei 
M. erythurum 
Notemigonus crysoleucas 
Notropis boops 
N. photogenis 
N rubellus 
Noturus elegans 
N gyrinis 
Oncorhynchus mykiss 
Percina caprodes 
P. maculata 
P. phoxocephala 
P stictogaster 
Phenacobius mirabilis 
Phoxinus erythrogaster 
Pimphales notatus 
P. promelas 
Pomoxis annularis 
P nigromaculatis 
Pylodictus olivarus 
Rhinichthys atratulus 
Semotilus atromaculatus 
3 
1 
18 
16 
1 
6 
40 
35 
3 
2 
60 
3 
3 
1 
4 
10 
13 
4 
24 
9 
12 73 
2 
10 
39 
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Appendix B. Fish taxa list for sites sampled in the Green and Tradewater River Basins (cont.). 
Site name 
Taxon Deer Creek 0 0 - 0 9 Deer Creek 0 0 - 1 0 0 Deer Creek 0 0 - 2 5 Deserter Creek Dog Creek 
Amblophtes rupestris 
Ameiurus melas 
A. natal is 12 3 5 2 
Anna calva 1 
Aphrododerus sayanus 18 5 13 5 
Aplodinotus grunniens 
Campostoma oligolepis 7 
Catostomus commersonii 7 
Cottus carolinae 2 
Cyprinella spiloptera 
C whipplei 2 
Cyprinus carpio 
Dorosoma cepedianum 6 8 
Ericymba buccata 3 
Erimystax dissimilis 
Erimyzon oblongus 45 15 32 24 
Esox americanus 4 
Etheostoma barbouri 
E. barrenense 
E. bellum 
E. blennioides 3 
E. caeruleum 43 
E flabellare 3 
E. gracile 
E. kennekotti 
E. nigrum 9 
E. rafinesquei 10 
E tecumsehi 
E squamiceps 1 
E. stigmaeum 10 
E tecumsehi 
E. zonale 
Fundulus catanatus 
F. notatus 8 10 6 
F ohvaceus 12 6 
Gambusia affmis 6 9 8 3 
Hybopsis amblops 
Hypenteliurn nigricans 8 
Ichthyomyzon bdellium 
Ictalurus punctatus 
Ictiobus bubalus 
Labidesthes sicculus 1 13 4 
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Appendix B. Fish taxa list for sites sampled in the Green and Tradewater River Basins (cont.). 
Site name 
Taxon Deer Creek 0 0 - 0 9 Deer Creek 0 0 - 1 0 0 Deer Creek 0 0 - 2 5 Deserter Creek Dog Creek 
Lampetra aepyptera 
Lamprey ammocoete 
Lepisosteus oculatus 
L. ossius 
L. platostomus 
Lepomis cyanellus 
L. gulosis 
L Hybrid 
L. macrochirus 
L. megalotis 
L. microlophus 
L. miniatus 
Luxilus chrysocephalus 
Lythrurus faciolaris 
L. fumeus 
/.. umbratilis 
Micropterus dolomieu 
M. punctulatus 
M. salmoides 
Minytrema melanops 
Moxostoma duquesnei 
M erythurum 
Notemigonus crysoleucas 
Notropis boops 
N photogenis 
/V. rubellus 
Noturus elegans 
N. gyrinis 
Oncorhynchus mykiss 
Percina caprodes 
P. maculata 
P phoxocephala 
P. stictogaster 
Phenacobius mirabilis 
Phoxinus erythrogaster 
Pimphales notatus 
P. promelas 
Pomoxis annularis 
P. nigromaculatis 
Pylodictus olivarus 
Rhinichthys atratulus 
Semotilus atromaculatus 
62 
51 
10 
39 
7 
1 
103 
114 
23 
59 
70 
18 
4 
5 
4 
10 
20 
13 
6 
31 102 
1 
29 
64 
Appendix B. Fish taxa list for sites sampled in the Green and Tradewater River Basins (cont.). 
Site name 
Doty Creek E. Fk. Deer Creek 
E. Fk. Goose 
Creek E. Fk. L Barren River 
E. Br. W. Fk. Pond 
River 
Amblopliles rupestris 
Ameiurus melas 
A natalis 
Anna calva 
Aphrododerus sayanus 
Aplodinotus grunniens 
Campostoma oligolepis 
Catostomus commersonii 
Cottus carolinae 
Cyprinella spiloptera 
C. whipplei 
Cyprinus carpio 
Dorosoma cepedianum 
Ericymba buccata 
Erimystax dissimilis 
Erimyzon oblongus 
Esox americanus 
Etheostoma barbouri 
li. barrenense 
E. bellum 
E. blenmoides 
E. caeruleum 
E. flabellare 
E. gracile 
E. kennekotti 
E. nigrum 
E. rafinesquei 
E. tecumsehi 
E. squamiceps 
E. stigmaeum 
E. tecumsehi 
E. zonale 
Fundulus catanatus 
F. notatus 
F. olivaceus 
Gambusia affinis 
Hybopsis amblops 
Hypentelium nigricans 
lchthyomyzon bdellium 
Ictalurus punctatus 
Ictiobus bubalus 
Labidesthes sicculus 
131 
15 
55 
1 
12 
131 
17 
12 
5 
9 
12 
1 
45 
79 
65 
Appendix B. Fish taxa list for sites sampled in the Green and Tradewater River Basins (cont.). 
Site name 
E. Fk. Goose E. Br. W. Fk. Pond 
Taxon Doty Creek E. Fk. Deer Creek Creek E. Fk. L Barren River River 
Lampelra aepyptera 
Lamprey ammocoete 
Lepisosteus oculatus 
L. ossius 
L. platostomus 
Lepomis cyanellus 32 2 9 2 
L. gulosis 2 
L. Hybrid 20 
L. macrochirus 10 3 26 
L. megalotis 67 82 25 47 
L. microlophus 
L. mimatus 
Luxilus chrysocephalus 2 17 2 
Lythrurus faciolaris 3 71 
L fumeus 
L umbraldis 54 13 
Micropterus dolomieu 3 
M. punctulatus 3 
M. salmoides 
Minytrema melanops 
Moxostoma duquesnei 
M. erythurum 3 
Xotemigonus crysoleucas 1 2 
Notropis boops 
N. photogems 
N. rubellus 
Soturus elegans 3 
N gyrinis 
Oncorhynchus mykiss 
Percina caprodes 
P. maculala 11 
P. phoxocephala 
P. stictogaster 
Phenacobius mirabilis 
Phoxinus erythrogaster 8 14 8 
Pimphales notatus 3 11 81 27 
P. promelas 6 
Pomoxis annularis 
P. nigromaculatis 
Pylodictus olivarus 
Rhimchthys atratulus 
Semotilus atromacidatus 93 30 36 
66 
Appendix B. Fish taxa list for sites sampled in the Green and Tradewater River Basins (cont.). 
Site name 
Taxon E.Fk Pond River E.Fk. Pond River Flat Creek Forbes Creek Glens Fork 
Ambloplites rupestris 
Ameiurus melas 
A. natalis 
Amia calva 
Aphrododerus sayanus 
Aplodinotus grunniens 
Campostoma oligolepis 
Catostomus commersonii 
Cottus carolinae 
Cyprinella spiloptera 
C. whipplei 
Cyprinus carpio 
Dorosoma cepedianum 
Ericymba buccata 
Erimystax dissimilis 
Erimyzon oblongus 
Esox americanus 
Etheostoma barbouri 
E. barrenense 
E. bellum 
E. blennioides 
E. caeruleum 
E. flabellare 
E. gracile 
E. kennekotti 
E. nigrum 
E. rafinesquei 
E. tecumsehi 
E. squamiceps 
E. stigmaeum 
E. tecumsehi 
E. zonale 
Fundulus catanatus 
F. notatus 
F. olivaceus 
Gambusia affinis 
Hybopsis amblops 
Hypentelium nigricans 
lchthyomyzon bdellium 
Ictalurus punctatus 
Ictiobus bubalus 
Labidesthes sicculus 
56 
254 
113 
15 
4 
49 
46 
41 
62 
49 
6 
5 
18 
32 
2 
122 
31 
39 
67 
Appendix B. Fish taxa list for sites sampled in the Green and Tradewater River Basins (cont.). 
Site name 
Taxon E.Fk. Pond River E.Fk. Pond River Flat Creek Forbes Creek Glens Fork 
Lampetra aepyptera 
Lamprey ammocoete 
Lepisosteus oculatus 
L. ossius 
L. platostomus 
Lepomis cyanellus 
L. gulosis 
L. Hybrid 
L. macrochirus 
L. megalotis 
L. microlophus 
L. miniatus 
Luxilus chrysocephalus 
Lythrurus faciolaris 
L. fumeus 
L. umbratilis 
Micropterus dolomieu 
M. punctulatus 
M. salmoides 
Minytrema melanops 
Moxostoma duquesnei 
M erythurum 
Notemigonus crysoleucas 
Notropis boops 
N. photogenis 
N. rubellus 
Noturus elegans 
N. gyrinis 
Oncorhynchus mykiss 
Percina caprodes 
P. maculata 
P. phoxocephala 
P. stictogaster 
Phenacobius mirabilis 
Phoxinus erythrogaster 
Pimphales notatus 
P. promelas 
Pomoxis annularis 
P nigromaculatis 
Pylodictus olivarus 
Rhinichthys utratulus 
Semotilus atromaculatus 
24 
1 
94 
1 
1 
166 
77 21 
33 
6 
2 
22 
14 
613 115 132 
68 
Appendix B. Fish taxa list for sites sampled in the Green and Tradewater River Basins (cont.). 
Site name 
Taxon Goose Pond Ditch Indian Camp Branch 
Indian Camp 
Creek Indian Camp Creek Jarrels Creek 
Ambloplites rupestris 
Ameiurus melas 
A. natalis 
Amia calva 
Aphrododerus sayanus 
Aplodinotus grunniens 
Campostoma oligolepis 
Catostomus commersonu 
Cottus carolinae 
Cyprinella spiloptera 
C. whipplei 
Cyprinus carpio 
Dorosoma cepedianum 
Ericymba buccata 
Erimystax dissimilis 
Erimyzon oblongus 
Esox americanus 
Etheostoma barbouri 
E. barrenense 
E. bellum 
E. blenmoides 
E. caeruleum 
E. flabellare 
E. gracile 
E. kennekotti 
E. nigrum 
E. rafinesquei 
E. tecumsehi 
E. squamiceps 
E. stigmaeum 
E. tecumsehi 
E. zonale 
Fundulus catanatus 
F. notatus 
F olivaceus 
Gambusia affinis 
Hybopsis amblops 
Hypentelium nigricans 
lchthyomyzon bdellium 
Ictalurus punctatus 
Ictiobus bubalus 
Labidesthes sicculus 
5 
16 
12 
6 
22 
20 
16 
60 
364 
1 
25 
2 
1 
16 13 
69 
Appendix B. Fish taxa list for sites sampled in the Green and Tradewater River Basins (cont.). 
Site name 
Taxon 
Indian Camp 
Goose Pond Ditch Indian Camp Branch Creek Indian Camp Creek Jarrels Creek 
Lampetra aepyptera 
Lamprey ammocoete 
Lepisosteus oculatus 
L. osstus 
L. platostomus 
Lepomis cyanellus 
L. gulosis 
L. Hybrid 
L. macrochirus 
L. megalotis 
L. microlophus 
L. miniatus 
Luxilus chrysocephalus 
Lythrurus faciolaris 
L fumeus 
L. umbratilis 
Micropterus dolomieu 
M. punctulatus 
M. salmoides 
Minytrema melanops 
Moxostoma duquesnei 
M erythurum 
Notemigonus crysoleucas 
Notropis boops 
N. photogenis 
N. rubellus 
Xoturus elegans 
A', gyrinis 
Oncorhynchus mykiss 
Percina caprodes 
P. maculata 
P. phoxocephala 
P. stictogaster 
Phenacobius mirabilis 
Phoxinus erythrogaster 
Pimphales notatus 
P. promelas 
Pomoxis annularis 
P. nigromaculatis 
Pylodictus olivarus 
Rhinichthys atratulus 
Semoiilus atromacidatus 
9 
14 
19 
5 
11 
20 
5 
12 
12 
62 
15 
2 
24 
70 
Appendix B. Fish taxa list for sites sampled in the Green and Tradewater River Basins (cont.). 
Site name 
Taxon Lewis Creek Lick Creek Lick Creek GR Little Sinking Creek Little Trammel Fork 
Ambloplites rupestris 
Ameiurus melas 
A. natalis 
Amia calva 
Aphrododerus sayanus 
Aplodinotus grunniens 
Campostoma oligolepis 
Catostomus commersonii 
Cottus carolinae 
Cyprinella spiloptera 
C. whipplei 
Cyprinus carpio 
Dorosoma cepedianum 
Ericymba buccata 
Erimystax dissimilis 
Erimyzon oblongus 
Esox americanus 
Etheostoma barbouri 
E. barrenense 
E. helium 
E. blennioides 
E. caeruleum 
E. flabellare 
E. gracile 
E. kennekotti 
E. nigrum 
E. rafinesquei 
E. tecumsehi 
E sqnamiceps 
E. stigmaeum 
E. tecumsehi 
E. zonale 
Fundulus catanatus 
F. notatus 
F olivaceus 
Gambusia affinis 
Hybopsis amblops 
Hypentelium nigricans 
lchthyomyzon bdellium 
Ictalurus punctatus 
Ictiobus bubalus 
Labidesthes sicculus 
40 
69 
10 
1 
20 
234 
36 
22 
1 
49 
95 
36 
22 
71 
Appendix B. Fish taxa list for sites sampled in the Green and Tradewater River Basins (cont.). 
Site name 
Taxon Lewis Creek Lick Creek Lick Creek GR Little Sinking Creek Little Trammel Fork 
Lampetra aepyptera 
Lamprey ammocoete 
Lepisosteus oculatus 
L. ossnts 
L. platostomus 
Lepomis cyanellus 
L. gulosis 
L. Hybrid 
L. macrochirus 
L. megalotis 
L. microlophus 
L. miniatus 
Luxilus chrysocephalus 
Lythrurus faciolaris 
L. fumeus 
L. umhratilis 
Micropterus dolomieu 
M. punctulatus 
M. salmoides 
Minytrema melanops 
Moxostoma duquesnei 
M. erythurum 
Notemigonus crysoleucas 
Notropis boops 
.V. photogenis 
A', rubellus 
Nolurus elegans 
N. gyrinis 
Oncorhynchus mykiss 
Percina caprodes 
P maculata 
P. phoxocephala 
P. sticlogaster 
Phenacobius mirabdis 
Phoxmus erythrogaster 
Pimphales notatus 
P promelas 
Pomoxis annularis 
P. nigromaculatis 
Pylodictus olivarus 
Rhinichthys atratulus 
Semotilus atromaculatus 
15 10 
21 
128 
2 
38 31 
6 24 
47 36 10 
72 
Appendix B. Fish taxa list for sites sampled in the Green and Tradewater River Basins (cont.). 
Site name 
Taxon 
Long Br. Robinson 
Creek Long Creek 
Long Hungry 
Creek Lynn Camp Creek McFarland Creek 
Ambloplites rupestris 
Ameiurus melas 
A. natalis 
Amia calva 
Aphrododerus sayanus 
Aplodinotus grunniens 
Campostoma oligolepis 
Catostomus commersonii 
Cottus carolinae 
Cyprinella spiloptera 
C. whipplei 
Cyprmus carpio 
Dorosoma cepedianum 
Ericymba buccata 
Erimystax dissimilis 
Erimyzon oblongus 
Esox americamis 
Etheostoma barbouri 
E. barrenense 
E. bellum 
E. blennioides 
E. caeruleum 
E. flabellare 
E. gracile 
E kennekotti 
E. nigrum 
E. rafinesquei 
E. tecumsehi 
E. squamiceps 
E. stigmaeum 
E. tecumsehi 
E zonale 
Fundulus catanatus 
F. notatus 
F. olivaceus 
Gambusia affinis 
Hybopsis amblops 
Hypentehum nigricans 
lchthyomyzon bdellium 
Ictalurus punctatus 
Ictiobus bubalus 
Labidesthes sicculus 
29 
20 
3 
57 
16 
39 
13 
35 53 
18 
86 
48 
2 
12 
2 20 
16 
71 
64 4 
47 
25 
73 
Appendix B. Fish taxa list for sites sampled in the Green and Tradewater River Basins (cont.). 
Site name 
Taxon 
Long Br. Robinson 
Creek Long Creek 
Long Hungry 
Creek Lynn Camp Creek McFarland Creek 
Lampetra aepyptera 
Lamprey ammocoete 
Lepisosteus oculatus 
L. ossius 
L. platostomus 
Lepomis cyanellus 
L. gulosis 
L. Hybrid 
L. macrochirus 
L. megalotis 
L. microlophus 
L. mmiatus 
Luxilus clirysocephalus 
Lythrurus faciolaris 
L. fumeus 
L. umbratilis 
Micropterus dolomieu 
M. punctulatus 
M. salmoides 
Minytrema melanops 
Moxostoma duquesnei 
M. eiythurum 
Notemigonus crysoleucas 
Notropis hoops 
N photogenis 
N rubellus 
Noturus elegans 
N. gyrinis 
Oncorhynchus mykiss 
Percina caprodes 
P. maculata 
P. phoxocephala 
P. stictogaster 
Phenacobius mirabilis 
Phoxinus erythrogaster 
Pimphales notatus 
P. promelas 
Pomoxis annularis 
P. mgromaculatis 
Pylodictus olivarus 
Rhinichthys atratulus 
Semotilus atromaculatus 
71 
20 
3 
12 
24 
41 
16 15 
1 
14 
141 
41 34 
51 
2 
32 
7 
81 27 
74 
Appendix B. Fish taxa list for sites sampled in the Green and Tradewater River Basins (cont.). 
Site name 
Taxon McGrady Creek 
Middle Fork Drakes 
Creek Muddy Creek 
N. Br. S. Fk. Panther 
Creek N. Fk . Rough River 
Ambloplites ritpestns 
Ameiurus melas 
A. natalis 
Anna caha 
Aphrododerus sayanus 
Aplodinotus grunniens 
Campostoma oligolepis 
Catostomus commersonii 
Cotius carolinae 
Cyprinella spiloptera 
C. whipplei 
Cyprinus carpio 
Dorosoma cepedianum 
Ericymba buccata 
Erinn ••flax dissimilis 
Erimyzon oblongus 
Esox americanus 
Eiheostoma barbouri 
E. barrenense 
E. bellum 
E. blennioides 
E caeruleum 
E jlabellare 
E. gracile 
E. kennekotti 
E. nigrum 
E. rafinesquei 
E. tecumsehi 
E. squamiceps 
E. stigmaeum 
E. tecumsehi 
E. zonale 
Fundulus catanatus 
F. notatus 
F. ohvaceus 
Gambusia affmis 
Hybopsis amblops 
Hypenteliurn nigricans 
Ichthyomyzon bdellium 
Ictalurus punctatus 
Ictiobus bubalus 
Labidesthes sicculus 
21 
1 
11 
13 
1 
134 
7 
3 
15 
1 
7 
13 
2 
12 
15 
13 
1 
25 
10 
17 
27 
75 
Appendix B. Fish taxa list for sites sampled in the Green and Tradewater River Basins (cont.). 
Site name 
Taxon McGrady Creek 
Middle Fork Drakes 
Creek Muddy Creek 
N. Br. S. Fk. Panther 
Creek N. Fk . Rough River 
Lampetra aepyptera 
Lamprey ammocoete 
Lepisosteus oculatus 
L. ossius 
L. platostomus 
Lepomis cyanellus 
L. gulosis 
L. Hybrid 
L. macrochirus 
L. megalotis 
L. microlophus 
L. miniatus 
Luxilus chrysocephalus 
Lythrurus faciolaris 
L. fumeus 
L. umbratilis 
Micropterus dolomieu 
M. pimctulatus 
M. salmoides 
Minytrema melanops 
Moxostoma duquesnei 
M. erythurum 
Notemigonus crysoleucas 
Notropis boops 
N. photogenis 
N rubellus 
Noturus elegans 
N. gyrmis 
Oncorhynchus mykiss 
Percina caprodes 
P. maculata 
P phoxocephala 
P. stictogaster 
Phenacobius mirabilis 
Phoxinus erythrogaster 
Pimphales notatus 
P. promelas 
Pomoxis annularis 
P. nigromaculatis 
Pylodictus olivarus 
Rhinichthys atratulus 
Semotilus atromaculatus 
22 
34 
79 
35 
31 
115 
42 
1 
40 
2 
22 
51 
16 
43 
2 
69 
154 
17 
124 12 
39 
76 
Appendix B. Fish taxa list for sites sampled in the Green and Tradewater River Basins (cont.). 
Site name 
Taxon Narge Creek Payne Creek Peters Creek Peters Creek Pettys Fork 
Ambloplites rupestris 
Ameiurus melas 
A. natalis 
Amia calva 
Aphrododerus sayanus 
Aplodinotus grunniens 
Campostoma ohgolepis 
Catostomus commersonii 
Coitus carolinae 
Cyprinella spiloptera 
C. wlupplei 
Cyprinus carpio 
Dorosoma cepedianum 
Ericymba buccata 
Erimystax dissunilis 
Erimyzon oblongus 
Esox americanus 
Etheostoma barbouri 
E. barrenense 
E. bellum 
E. blennioides 
E. caeruleum 
E. flabellare 
E. gracile 
E. kennekotti 
E. nigrum 
E. rafinesquei 
E. tecumsehi 
E. squamiceps 
E. stigmaeum 
E. tecumsehi 
E. zonale 
Fundulus catanatus 
F. notatus 
F. olivaceus 
Gambusia affinis 
Hybopsis amblops 
Hypenteliurn nigricans 
lchthyomyzon bdellium 
lctalurus punctatus 
Jctiobus bubalus 
Labidesthes sicculus 
152 
19 
I 
31 
2 
1 
168 
2 
13 
25 
11 
17 
10 
53 
103 
5 
9 
30 
5 
20 
77 
Appendix B. Fish taxa list for sites sampled in the Green and Tradewater River Basins (cont.). 
Site name 
Taxon Narge Creek Payne Creek Peters Creek Peters Creek Pettys Fork 
Lampetra aepyptera 
Lamprey ammocoete 
Lepisosteus oculatus 
L. ossius 
L. platostomus 
Lepomis cyanellus 
L. gulosis 
L Hybrid 
L. macrochirus 
L. megalotis 
L. microlophus 
L. miniatus 
Luxilus chrysocephalus 
Lythrurus faciolaris 
L. fumeus 
L. umbratilis 
Micropterus dolomieu 
A /. punctulatus 
M. salmoides 
Minytrema melanops 
Moxostoma duquesnei 
M. eiythurum 
Notemigonus crysoleucas 
Notropis hoops 
iV. photogenis 
N. rubellus 
Noturus elegans 
N. gyrinis 
Oncorhynchus mykiss 
Percina caprodes 
P. maculata 
P. phoxocephala 
P. stictogaster 
Phenacobius mirabilis 
Phoxmus erythrogaster 
Pimphales notatus 
P. promelas 
Pomoxis annularis 
P. nigromaculatis 
Pylodictus olivarus 
Rhinichthys atratulus 
Semotilus atromaculatus 
14 
3 
137 
1 0 
3 
12 
16 
22 
290 
13 
22 
29 
44 
93 
1 
1 
17 
32 
114 
27 
54 
87 
251 
31 47 26 
78 
Appendix B. Fish taxa list for sites sampled in the Green and Tradewater River Basins (cont.). 
Taxon 
Site name 
Pinehgut Creek Pleasant Run Plum Creek Pond Creek Poplar Grove Creek 
Ambloplites rupestris 
Ameiurus melas 
A. natalis 
Amia calva 
Aphrododerus sayanus 
Aplodinotus grunniens 
Campostoma oligolepis 
Catostomus commersonii 
Coitus carolinae 
Cyprinella spiloptera 
C. whipplei 
Cyprinus carpio 
Dorosoma cepedianum 
Ericymba buccata 
Erimystax dissimihs 
Erimyzon oblongus 
Esox americanus 
Etheostoma barbouri 
E. barrenense 
E. bellum 
E. blennioides 
E. caeruleum 
E. flabellare 
E. gracile 
E. kennekotti 
E. nigrum 
E. rafinesquei 
E. tecumsehi 
E. squamiceps 
E. stigmaeum 
E. tecumsehi 
E. zonale 
Fundulus catanatus 
F. notatus 
F. ohvaceus 
Gambusia affinis 
Hybopsis amblops 
Hypentehum nigricans 
lchthyomyzon bdellium 
Ictalurus punctatus 
Ictiobus bubalus 
Labidesthes sicculus 
32 
2 
56 
1 
1 
21 22 
11 
28 
4 
19 
15 
32 
10 
28 
10 
79 
Appendix B. Fish taxa list for sites sampled in the Green and Tradewater River Basins (cont.). 
Site name 
Taxon Pinchgut Creek Pleasant Run Plum Creek Pond Creek Poplar Grove Creek 
Lampetra aepyptera 
Lamprey ammocoete 
Lepisosteus oculatus 
L. ossms 
L. plalostomus 
Lepomis cyanellus 
L. gulosis 
L. Hybrid 
L. macrochirus 
L. megalotis 
L. nucrolophus 
L. mmiatus 
Luxilus chrysocephalus 
Lythrurus faciolaris 
L. fumeus 
L. umbratilis 
Micropterus dolomieu 
M punctulatus 
\i salmoides 
Minytrema melanops 
Moxostoma duquesnei 
M. erythurum 
Notemigonus crysoleucas 
Notropis boops 
N photogenis 
N. rubellus 
Noturus elegans 
N. gynnis 
Oncorhynchus mykiss 
Percina caprodes 
P. maculata 
P. phoxocephala 
P. stictogaster 
Phenacobtus mirabilis 
Phoxinus erythrogaster 
Pimphales notatus 
P. promelas 
Pomoxis annularis 
P. nigromaculatis 
Pylodictus olivarus 
Rh michthys atratulus 
Semotilus atromaculatus 
1 
1 
31 
136 
3 
26 
73 
10 35 
39 
80 
Appendix B. Fish taxa list for sites sampled in the Green and Tradewater River Basins (cont.). 
Site name 
S. Fk . Panther 
Taxon Roundstone Creek Russell Creek Creek S. Fk. L Barren River S. Fk. Muddy River 
Ambloplites rupestris 5 1 
Ameiurus melas 
A. natalis 3 
Amia calva 
Aphrododerus sayanus 4 
Aplodinotus grunniens 
Campostoma oligolepis 65 47 
Catostomus commersonh 1 
Cottus carolinae 34 1 2 
Cyprinella spiloptera 3 10 
C. whipplei 33 5 
Cyprinus carpio 
Dorosoma cepedianum 
Ericymba buccata 
Erimystax dissimilis 8 
Erimyzon oblongus 10 
Esox americanus 4 
Etheostoma barbouri 
E. barrenense 
E. bellum 2 
E. blennioides 16 51 
E. caeruleum 3 8 
E. flabellare 
E. gracile 
E. kennekotti 
E. nigrum 7 
E. rafinesquei 2 2 3 
E. tecumsehi 1 
E. squamiceps 5 
E. stigmaeum 16 3 
E. tecumsehi 
E. zonale 1 
Fundulus catanatus 15 12 
F. notatus 5 
F. olivaceus 9 
Gambusia affinis 
Hybopsis amblops 1 2 
Hypentelium nigricans 25 20 
lchthyomyzon bdellium 
Ictalurus punctatus 
Ictiobus bubalus 
Labidesthes sicculus 6 10 
81 
Appendix B. Fish taxa list for sites sampled in the Green and Tradewater River Basins (cont.). 
Site name 
Taxon 
S. Fk . Panther 
Roundstone Creek Russell Creek Creek S. Fk. L Barren River S. Fk. Muddy River 
Lampetra aepyptera 
Lamprey ammocoete 
Lepisosteus oculatus 
L. ossnis 
L. platostomus 
Lepomis cyanellus 
L. gulosts 
L. Hybrid 
L. macrochirus 
L. megalotis 
L. microlophus 
L. miniatus 
Luxilus chrysocephalus 
Lythrurus faciolaris 
L. fumeus 
L. umbratilis 
Micropterus dolomieu 
M. punctulatus 
M. salmoides 
Minytrema melanops 
Moxostoma duquesnei 
M eiythurum 
Notemigonus crysoleucas 
Motropis boops 
/V. photogenis 
N. rubellus 
Noturus elegans 
N. gyrinis 
Oncorhynchus mykiss 
Percina caprodes 
P. maculata 
P. phoxocephala 
P. stictogaster 
Phenacobius mirabilis 
Phoxinus erythrogaster 
Pimphales notatus 
P. promelas 
Pomoxis annularis 
P. nigromaculatis 
Pylodictus ohvarus 
Rluniclithys atratulus 
Semotilus atromaculatus 
5 
66 
125 
17 
30 
47 
6 
2 
8 
217 
4 
1 1 0 
23 
5 
61 
6 
34 
2 
10 
2 
90 41 
82 
Appendix B. Fish taxa list for sites sampled in the Green and Tradewater River Basins (cont.). 
Site name 
Taxon Spout Spring Sulphur Creek Sycamore Br. Trammel Fork Upper Brushy Creek 
Ambloplites rupestris 
Ameiurus melas 
A. natalis 
Amia calva 
Aphrododerus sayanus 
Aplodinotus grunniens 
Campostoma oligolepis 
Catostomus commersonu 
Cottus carolinae 
Cyprinella spiloptera 
C. whipplei 
Cyprinus carpio 
Dorosoma cepedianum 
Ericymba buccata 
Erimystax dissimilis 
Erimyzon oblongus 
Esox americamts 
Etheostoma barbouri 
E. barrenense 
E. helium 
E. blennioides 
E. caeruleum 
E flabellare 
E. gracile 
E. kennekotti 
E. nigrum 
E. rafinesquei 
E tecumsehi 
E. squamiceps 
E. stigmaeum 
E. tecumsehi 
E. zonale 
Fundulus catanatus 
F notatus 
F. olivaceus 
Gambusia affinis 
Hybopsis amblops 
1lypentelium nigricans 
lchthyomyzon bdellium 
Ictalurus punctatus 
Ictiobus bubalus 
Labidesthes sicculus 
15 
17 
19 
31 
10 
1 2 
124 
2 
36 
50 
1 
34 
4 
35 
3 
27 
2 
20 
20 
22 
Appendix B. Fish taxa list for sites sampled in the Green and Tradewater River Basins (cont.)-
Site name 
Taxon Spout Spring Sulphur Creek Sycamore Branch Trammel Fork Upper Brushy Creek 
Lampetra aepyptera 
Lamprey ammocoete 
Lepisosteus oculatus 
L. ossius 
L. platostomus 
Lepomis cyanellus 
L. gulosis 
L. Hybrid 
L. macrochirus 
L. megalotis 
L. microlophus 
L. miniatus 
Luxilus chrysocephalus 
Lythrurus faciolaris 
L. fumeus 
L. umbratilis 
Micropterus dolomieu 
M. punctulatus 
M. salmoides 
Minytrema melanops 
Moxostoma duquesnei 
M. erythurum 
Notemigonus crysoleucas 
Notropis boops 
N. photogenis 
N. rubellus 
Noturus elegans 
N. gyrinis 
Oncorhynchus mykiss 
Percina caprodes 
P. maculata 
P. phoxocephala 
P. stictogaster 
Phenacobius mirabilis 
Phoxinus erythrogaster 
Pimphales notatus 
P. promelas 
Pomoxis annularis 
P. nigromaculatis 
Pylodictus olivarus 
Rhinichthys atratulus 
Semotilus atromaculatus 
62 
56 
34 
86 
448 
35 
16 
65 
19 
12 13 25 
84 
Appendix B. Fish taxa list for sites sampled in the Green and Tradewater River Basins (cont.). 
Site name 
Taxon UT Damron Creek. UT Elk Pond Creek UT Flat Creek UT Mays Run UT Mill Creek 
Ambloplites rupestris 
Ameiurus melas 
A. natalis 
A mi a calva 
Aphrododerus sayanus 
Aplodinotus grunniens 
Campostoma oligolepis 
Catostomus commersonii 
Cottus carohnae 
Cyprinella spiloptera 
C. whipplet 
Cyprmus carpio 
Dorosoma cepedianum 
Ericymba buccata 
Erimystax dissimilis 
Erimyzon oblongus 
Esox americanus 
Etheostoma barbouri 
E. barrenense 
E. bellum 
E. blennioides 
E. caeruleum 
E. flabellare 
E. gracile 
E. kennekotti 
E. nigrum 
E. rafinesquei 
E. tecumsehi 
E. squamiceps 
E. stigmaeum 
E. tecumsehi 
E. zonale 
Fundulus catanatus 
F. notatus 
F. ohvaceus 
Gambusia affinis 
Hybopsis amblops 
Hypenteliurn nigricans 
Ichthyomyzon bdellium 
Ictalurus punctatus 
Ictiobus bubalus 
Labidesthes sicculus 
10 
105 62 
13 
38 
53 44 
21 
20 52 
85 
Appendix B. Fish taxa list for sites sampled in the Green and Tradewater River Basins (cont.). 
Site name 
Taxon UT Damron Creek. UT Elk Pond Creek UT Flat Creek UT Mays Run UT Mill Creek 
Lampetra aepyptera 
Lamprey ammocoete 
Lepisosteus oculatus 
L. ossius 
L platostomus 
Lepomis cyanellus 
L. gulosis 
L. Hybrid 
L. tnacrochirus 
L. megabits 
L. microlophus 
L miniatus 
Luxilus chrysocephalus 
Lythrurus faciolaris 
L. fumeus 
L umbratihs 
Micropterus dolomieu 
M. punclulatus 
M. salmoides 
Minytrema melanops 
Moxostoma duquesnei 
M erythurum 
Xotemigonus crysoleucas 
Notropis boops 
N. photogenis 
N rubellus 
Noturus elegans 
N gyrinis 
Oncorhynchus mykiss 
Percina caprodes 
P. maculata 
P. phoxocephala 
P. stictogaster 
Phenacobius mtrabilis 
Phoxinus erythrogaster 
Pimphales notalus 
P. promelas 
Pomoxis annularis 
P. nigromaculatis 
Pylodictus olivarus 
Rhinichthys atratulus 
Semotilus atromaculatus 
2 
23 
54 
77 
29 
6 
1 
1 
10 
29 
52 
28 
2 
48 
28 
83 23 28 
86 
Appendix B. Fish taxa list for sites sampled in the Green and Tradewater River Basins (cont.). 
Site name 
UT Upper Brushy UT W. Fk Lewis W. Fk Donaldson 
Taxon UT Pond Creek Creek Creek UT Wiggington Creek Creek 
Ambloplites rupestris 
Ameiurus melas 
A. natalis 
Amia calva 
Aphrododerus sayanus 2 
Aplodinotus grunniens 
Campostoma oligolepis 2 
Catostomus commersonii 1 
Cottus carolinae 59 
Cyprinella spiloptera 
C. whtpplet 
Cypr/nus carpio 
Dorosoma cepedianum 
Ericymba buccata 
Erimystax dissimilis 
Erimyzon oblongus 
Esox americanus 6 
Etheostoma barbouri 
E. barrenense 
E. bellum 
E. blennioides 2 
E. caeruleum 57 
E. flabellare 5 
E. gracile 
E. kennekotti 
E. nigrum 
E. rafinesquei 40 
E. tecumsehi 18 
E. squamiceps 
E. stigmaeum 
E. tecumsehi 
E. zonale 
Fimdulus catanatus 
F. notatus 
F. olivaceus 
Gambusia affinis 
Hybopsis amblops 
Hypenteliurn nigricans 
Ichthyomyzon bdellium 
Ictalurus punctatus 
Ictiobus bubalus 
Labidesthes sicculus 
87 
Appendix B. Fish taxa list for sites sampled in the Green and Tradewater River Basins (cont.). 
Site name 
Taxon UT Pond Creek 
UT Upper Brushy UT W. Fk Lewis 
Creek Creek UT Wiggington Creek 
W. Fk Donaldson 
Creek 
Lampetra aepyptera 
Lamprey ammocoete 
Lepisosteus oculatus 
L. ossius 
L. platostomus 
Lepomis cyanellus 
L. gulosis 
L. Hybrid 
L. macrochtrus 
L. megalotis 
L. microlophus 
L. nuniatus 
Luxilus chrysocephalus 
Lythrurus faciolaris 
L. fumeus 
L. umbratilis 
Micropterus dolomieu 
M. punctulatus 
M. salmoides 
Minytrema melanops 
Moxostoma duquesnei 
M. erythurum 
Notemigonus crysoleucas 
Notropis boops 
N. photogenis 
N. rubellus 
Noturus elegans 
A. gyrinis 
Oncorhynchus mykiss 
Percina caprodes 
P. maculata 
P phoxocephala 
P. stictogaster 
Phenacobius mirabilis 
Phoxinus erythrogaster 
Pimphales notatus 
P promelas 
Pomoxis annularis 
P nigromaculatis 
Pylodictus olivarus 
Rhinichthys atratulus 
Semotilus atromaculatus 
29 
15 17 
117 135 16 
88 
Appendix B. Fish taxa list for sites sampled in the Green and Tradewater River Basins (cont.). 
Site name 
Taxon 
W. Pr. Indian Camp 
W. Fk Pond River Creek Ward Creek West Fork Drakes Creek Wolflick Creek 
Ambloplites rupestris 
Ameiurus melas 
A. natalis 
Amia calva 
Aphrododerus sayanus 
Aplodinotus grunniens 
Campostoma oligolepis 
Catostomus commersonii 
Cottus carolinae 
Cyprinella spiloptera 
C. whipplei 
Cyprinus carpio 
Dorosoma cepedianum 
Ericymba buccata 
Erimystax dissimilis 
Erimyzon oblongus 
Esox amencanus 
Etheostoma barbouri 
E. barrenense 
E. helium 
E. blennioides 
E caeruleum 
E. flabellare 
E. gracile 
E. kennekotti 
E. nigrum 
E. rafinesquei 
E. tecumsehi 
E. squamiceps 
E. stigmaeum 
E. tecumsehi 
E. zonule 
Fundulus catanatus 
F. notatus 
F. olivaceus 
Gambusia affinis 
Hybopsis amblops 
Hypentehum nigricans 
lchthyomyzon bdellium 
Ictalurus punctatus 
Ictiobus bubalus 
Labidesthes sicculus 
25 
38 
2 
10 
17 
18 3 
35 
39 
89 
Appendix B. Fish taxa list for sites sampled in the Green and Tradewater River Basins (cont.). 
Site name 
Taxon 
W. Pr. Indian Camp 
W. Fk Pond River Creek Ward Creek West Fork Drakes Creek Woltlick Creek 
Lampetra aepyptera 
Lamprey ammocoele 
Lepisosteus oculatus 
L. ossius 
L. platostomus 
Lepomis cyanellus 
L. gulosis 
L. Hybrid 
L. macrochirus 
L. megalotis 
L. microlophus 
L. mmiatus 
Luxilus chrysocephalus 
Lythrurus faciolaris 
L. fumeus 
L. umbratilis 
Micropterus dolomteu 
M punctulatus 
M. salmoides 
Mmytrema melanops 
Moxostoma duquesnei 
M. erythurum 
Notemigonus crysoleucas 
Notropis boops 
A' photogenis 
A' rubellus 
Soturus elegans 
A', gyrinis 
Oncorhynchus mykiss 
Percina caprodes 
P maculata 
P. phoxocephala 
P. stictogaster 
Phenacobius mirabilis 
Phoxinus erythrogaster 
Pimphales notatus 
P. promelas 
Pomoxis annularis 
P. nigromaculatis 
Pylodictus oltrarus 
Rhinichthys atratulus 
.Semotilus atromaculatus 
8 
20 
2 
3 
59 
12 
17 
20 
23 
2 
120 
9 
18 
40 44 
33 
12 
3 
7 
39 
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